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2,000 kW Gas Turbo-Alternator on test at Hartlepool 


This open-cycle gas turbo-alternator for Shelton Iron & Steel Ltd., is designed to 


burn blast-furnace gas, gas-oil or a mixture of the two. The guaranteed overall 


thermal efficiency (output measured at the alternator terminals) is 20.5 per cent. 





It was built at the works of... 


Richardsons Westgarth (Hartlepool) Ltd. 


AT HARTLEPOOL, CO. DURHAM, 





who are able to build gas turbines up to 30,000 kW per unit. 
They are also manufacturers of land and marine steam . 
turbines, water tube and shell boilers, turbo blowers and 


gas exhausters, condensers, feed heaters and water strainers. ( \ | © 
GROUP 








A member of the RICHARDSONS WESTGARTH 
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with the NEW 
TRUMPF universal NIBBLING 


Non ene ain, SHEARING & FORMING machines 
circle guiding nn Et Model TAS 


Those who have seen and used these new and highly 
versatile multi-purpose Models are impressed with 
the fine workmanship, easy operation and remarkable 
labour-saving features which they embody. Ideal for 
prototype work and batch production. The multitude 
of operations covered include circular, straight and 
curve cutting of sheets starting from either the inside 

ie , Of outer edge; beading, slotting, joggling, flanging, 
oon J gue Bedautor ts poner peening or doming, louvre cutting and forming, using 
or circle guiding attachment. the special tools available. Will also handle stainless 
steel, brass, aluminium, copper and hardboard, fibre 
and plastic sheet, etc. Of STEEL PLATE CON- 
STRUCTION, tough, rigid, virtually unbreakable. 
Made in 10 sizes with maximum cutting capacity in 
mild steel; 0-O1in., 0-16in., 0-24in., O-31in. and 
0-36in. OTHER OPERATIONS IN PROPORTION. 
Illustrated leaflet free on request. 






















Call at our showrooms, where a demonstration will con- 


Working with the peening tool, free- ; hi to ! 
hand, for duel dita, odie, tame, oii vince you of the great value of these machines you 














Edwards House, 359-361 Euston Road, London, N.W.! Lansdowne House, 41,Water Street, Birmingham 3 


. Telephone : EUSton 468! (7 lines), 3771 (4 lines) Telephone : CENtral 7606-8 
Telegrams : Bescotools Norwest Telegrams : Bescotools Birmingham 3 


YORKSHIRE 
IMPERIAL 


condenser tubes 
and plates 
for electrical power plant 











Yorkshire Imperial tubes in a wide range of 

copper and copper-base alloys, including *‘ Yorcalbro’”’ 
and ‘‘Alumbro’’ (aluminium brass), ‘* Yorcoron’”’ 
and ‘‘ Kunifer 30A’’, 70/30 Cupro-Nickel and 
“‘Kunifer 30°’, supplied for a wide variety 

of applications in electrical power 


generation plant and allied equipment. 


Tube plates up to the largest sizes. 





YORKSHIRE IMPERIAL METALS LIMITED 


HEAD OFFICE—P.O. BOX 166, LEEDS 
Telephone: LEEDS 17-2222 


Works at: LEEDS KIRKBY SMETHWICK * DUNDEE + SWANSEA + CASTLEFORD «+  BARRHEAD 
LIVERPOOL Yorks. GLASGOW 
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REINFORCED 
CONCRETE 


Do any of these structures interest you ? 
Why not get in touch with Holst & Co. 
who specialise in Design and Construction. 


DESIGN & CONSTRUCTION BY 


HOLST 





Civil Engineering Contractors, Reinforced Concrete 





Head Office: 44 CLARENDON ROAD, WATFORD, HERTS. Telephone: GADebrook 448! 





BRANCHES: BIRMINGHAM - MANCHESTER - LEEDS - DURHAM - EDINBURGH - CARDIFF 








THE DERION Reverse-Jet Air Filter || 


For all types of dust recovery, particularly where optimum 
INLET MANIFOLD REVERSING LIMIT SWITCH recovery is essential — 





THE DERION FILTER 

is a bag type unit utilising one or more wool felt cylinders as the 
filtering media. The porosity of the felt is maintained by a 
reverse flow of high pressure air. In many instances 99.999% of 
the dust is recovered, even in the sub mikron range at an average 
sq Bee air to media ratio of 15:1. 

or ale These collectors can be of pressure or suction type and are con- 
structed on the unit principle and can be varied to suit customers’ 
particular requirements. 


THE DERION reverse-jet air filter is continuous in opera- 
tion and has the following special features: 
No shut down cycle. 


No bag shaking. 
Constant pressure drop throughout the system. 





BLOWRINGS 


SESS 


POSITIVE 


















The services of our Chemist we Abrasi MATERIALS HANDLED 

| test unit are available for test and | rasives, Animal Foods, Bauxite, Asbestos, 
' demonstration at any time ttt * Cocoa, Flock, Detergents, Insecticide, Radio- 
out obligation. | active Dust, Titanium Dioxide, Talc, Stone- 
| | dust, etc., etc. 


meme eee eee 


FRENCHAY PRODUCTS LIMITED 


Station Road, Kingswood, Bristol 
Tel: 674801 











ROTARY AIR-LOCKS 
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But why buy standardized switchgear? 


Well sir, by ordering standardized switchgear from Brush you get better delivery. 
You get uniform, clean appearance, too. And you get a better price. ane 


You mean it’s cheaper to install this standard stuff? 
Exactly. No drawing-office time to pay for. And you get the benefit of large-scale production. 


Ah, That’s all very well. But the important thing is: 
how well is the equipment going to do the job? Surely, switchgear built to the specification 
of our own people is likely to be better suited to our needs? 


5 LE LS TRI I TEL Ae EW ee 


Well, no. That doesn’t follow. The thing to remember is that Brush have been in this game a long time. 
And from their tremendous experience and research they have learnt. that most requirements 
can be met by a few basic designs, with optional additions to meet customers’ special needs. And you 
- can take it from me - no finer electrical switchgear comes out of any factory, anywhere 


Mm. What about maintenance? 


No problem at all with Brush equipment. It’s all so well 
designed, so beautifully built, so painstakingly tested, that failures are 
practically eliminated and maintenance is as easy as. . 


You've made your point. 
We'll order standardized switchgear from Brush. 





the power people 


Write for literature on the type of power equipment you are interested in, to: o 
BRUSH ELECTRICAL ENGINEERING CO LTD - LOUGHBOROUGH + ENGLAND A Member of the Hawker Siddeley Group 83 
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a 4 , FIELDING Hydraulic Extrusion Presses, both horizontal and vertical, are designed to extrude a wide 
we range of metals by the direct or inverted method. Presses combining both methods are also available. 


Our wide experience in this field enables us to offer equipment of the most modern design, featuring 
simplicity of design, high productivity, low operating and labour costs, and built to the highest engineering 


standards. 


We also manufacture air hydraulic accumulators, pumps and a wide range of extrusion press 


equipment for both new and existing installations. 





ancillary 





ee For full information of these and other FIELDING products 
please contact our Technical Sales Department 
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Design problems are usually construction problems too 





and are most quickly and effectively solved by clients 
TA YP L A N and their consultants calling in Taylor Woodrow right 

from the start. This early collaboration, or TAYPLANNING, 
a ensures a speed and efficiency obtainable in no other 

fi oO r Ss Pp eed er way. Taylor Woodrow specialists, with their skill, ingenuity, 
and world-wide experience in advanced techniques, can 

° streamline the whole project into a single, perfectly 
com Pp / e ti on co-ordinated master-plan—a TAYPLAN—that saves the 
client time, money and worry. Call in TAYPLAN 


service at the inception of your new scheme. 


TAYLOR WOODROW P77. 


BUILD EVERYWHERE 

















BUILDING & CIVIL ENGINEERING CONTRACTORS 





10 PARK STREET - LONDON W.t1 + GROSVENOR 86871 


UNITED KINGDOM +: CANADA + AFRICA: MIDDLE EAST + BRITISH WEST INDIES + AUSTRALIA 
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MATTHEWS & YATES LTD. 
Manugactunred and bWittled - 







FIVE COLEMAN* CORE 
AND MOULD OVENS 






al the new 


e lolsiag 


THAMES FOUNDRY 





ij fei fe 
fieispases 






This finest and largest installation in Europe deals with the whole output of the Foundry. 






Install Coleman Core and Mould Ovens for dependable baking and drying 







with maximum fuel economy, Highest efficiency is achieved 


through the most modern re-circulation heating system, temperature control 






and work handling methods. Our Engineers will be pleased to make 






recommendations for your particular requirements. 






When you are building a new foundry or modernising an old one contact .. . 


MATTHEWS & YATES LTD. 


CYCLONE WORKS * SWINTON (MANCHESTER) & 135 RYE LANE, PECKHAM, LONDON S.E.15 


TELEPHONE: SWINTON 2273 (4 lines) TELEPHONE: NEW CROSS 6571 (4 lines) 


Also at: Glasgow - Leeds + Birmingham - Cardiff - Bournemouth 












PPTL Tree | typed! 
eres brett 


UR AA 
Pts bo 
hd > 

> ret tee: 


* Trade Name of The Foundry Equipment Co., Cleveland, Ohio, U.S.A. 
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THE POWER-GAS CORPORATION LIMITED 


STOCKTON-ON-TEES AND LONDON 


ASHMORE, BENSON, PEASE & COMPANY 


STOCKTON-ON-TEES AND LONDON 


ROSE, DOWNS & THOMPSON LIMITED 


HULL AND LONDON 





The Power-Gas Group 


will be represented at 















STAND No. x= } 
ROW K, GROUND FLOOR, 


GRAND HALL. 


CHEMICAL AND PETROLEUM 


Salelial-1-lulale me —> dalieliilela| 


OLYMPIA, 18th-28th JUNE 
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FOR CANADA 











1. C.G.S, “SIR JAMES DOUGLAS” 


Canadian Government Department of Transport 
lighthouse tender, powered by two “HRN” 

six cylinder two-cycle diesel engines with a total output 
of 1140 b.h.p. at 400 revolutions per minute. 

Built by the Burrard Dry Dock Co. Ltd., Vancouver. 


Crossley Diesel engines are being supplied in large 
numbers for operation in the Dominion of Canada. 
Here we illustrate four vessels powered by Crossley 


2. C.G.S. “MONTMORENCY” two-cycle Scavenge Pump Diesel engines. These are 


Another Canadian Government Department typical examples of the Crossley installations which 
of Transport lighthouse tender, built by 
Davie Shipbuilding Limited. This twin screw are earning a reputation in Canada for their 


vessel has two “ HRN " eight cylinder two-cycle 
diese! engines installed, with a total 


rating of 1200 b.h.p. at 300 revolutions per minute. reliability and economy in service. 













3. C.G.S. “ WELLAND” 
Operating on the Welland Canal this tug is powered by an 
“ HRN ” eight cylinder two-cycle diesel engine rated 
at 680 b.h.p. at 340 revolutions per minute. The “ Welland” 
was built by Russell Hipwell Engineering Co. Ltd. 
4. C.G.S. “STORMONT” 


With the C.G.S. * Welland "’ the most powerful 
tug on the St. Lawrence, the “ Stormont” 

has identical propulsion machinery. This vessel 
was built by Wilsons and Co. Ltd 


DIESEL ENGINES 


...in powers up to 2200 b.h.p. 


CROSSLEY BROTHERS LIMITED - OPENSHAW ~~: MANCHESTER ll 


C427 
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SCHIESS AKTIENGESELLSCHAFT DUSSELDORF 





Sole Agents United Kingdom and Eire, BURTON, GRIFFITHS & CO. LTD. BIRMINGHAM 
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RUHRSTAHL 


_—— 


For Shiptuilding 


Crankshafts e Connecting- and Piston-Rods 





Pistons and Cross-heads e Propeller Shafts 
Rudder Shafts e Pronelier Brackets 
Gear Wheel Rims 


Stern Frames e Rudder Frames 


STEEL CASTINGS Propeller Brackets @ Propellers 
IRON CASTINGS Propellers e Cylinder Liners 


oe foane =<=DPARTS Eilat tiedte: = opameibiale 


Parts for Ship Building 


Starting-Air Containers and Exhaust Boxes 
T t Cont for Shi 
WELDED CONSTRUCTIONS Node snd Foveaaalll 5 ies for Marine Engines 


Gear Boxes and Gear Wheels e Stern Frames 


RUHRSTAHL AKTIENGESELLSCHAFT 


HENRICHSHUTTE 
HATTINGEN (CRUHR) GERMANY 





Agents for Scotland, Newcastle-on-Tyne and Northern Ireland: A. & J. McCulloch & Miller, 180, West Regent Street, Glasgow, C.2 
Agents for England: Drummond-Asquith (Sales) Ltd., King Edward House, New Street, Birmingham 





The S.P.D. Ltd., Depot at Chelmsford, Essex. 
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FOR S.P.D. LIMITED... 





In S.P.D. depots throughout Great Britain, the complex ventilation 
requirements of these warehouses are being met by Colt Natural Ventilation 
systems. 


The installation of Colt S.R.2060 Ventilators, shown above at the 
Chelmsford depot, is the Colt solution to an intricate problem concerning 
the relationship between ventilation and structural insulation; both of 
them essential to the products stored. © 


Every problem Colt tackle receives the same meticulous attention. Colt 
have practical experience in installing ventilation systems for over 10,500 
firms, throughout the world. 


A Technical and Advisory Staff are ready to adapt this knowledge to your 
particular requirements. 


Let COLT solve YOUR problem. 





TELEPHONE: 


U.S.A. Subsidiary : Colt Ventilation of America, Inc., Los Angeles. 
Branches at: 


Consulting Engineers: Frederick S. Snow and Partners. 


Colt Equipment: 80 S.R.2060 Natural Extractors. 











WIND HARNESSED BY AERO-FOIL CURVES 
CREATING 
FIELOS OF LOW PRESSURE, CAUSING SUCTION 


-_ 
WIND, 


vie 
soe KK MZ 


We - 








ZN 


CONVECTION 
CURRENTS 


— 








ELMBRIDGE 6511 


Send for Free Manual on Colt Ventilation to Dept. S15/6A. 


VENTILATION 


COLT VENTILATION LTD 


SURBITON 
(10 lines) 


SURREY 


Birmingham, Bradford, Bridgend (Glam.), Bristol, Dublin, Glasgow, Leamington Spa, Liverpool, London, Manchester, Newcastle-upon-Tyne, and Sheffield. 


Agents in: Australia, Belgian Congo, Belgium, Burma, Canada, Cyprus, India, Indonesia, Madagascar, Malaya, Mauritius, New Zealand, Pakistan, Portugal, 
Rhodesia and Nyasaland, South Africa, and West Indies. 
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STRATFORD LONDON 


UNIVERSAL RELIEVING LATHES 


MODEL “R” 
BUILT IN TWO SIZES FOR CUTTER DIAMETERS 4 AND 9 INCHES 





PASO E aii 








Its alla 
fabrication | 


From beginning to end... 





PRE-HEATER HOOD 60 FEET 

LONG FOR USE IN THE LATEST 
q on: SINTERING PLANT AT A 

MODERN STEEL MILLS. 











COKE BUNKER FOR 

SINTERING PLANT 

13 FT. DIA. x 20 FT. 

For FABRICATIONS in all HIGH IN 3” & } 


shapes and sizes consult: MILD STEEL PLATE 


CRAUFURD FABRICATIONS LTD. 


DENMARK STREET, MAIDENHEAD, BERKS. Telephones: 2585 
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Rustless, resistant to corrosion and stronger 
and tougher than mild steel, these castings 
are supplied in normal grade, and “H” 
and “S” grades, with slight modifications to suit 
particular applications. 
@ GREAT RESISTANCE TO WEAR AND ABRASION 
@ HIGH STRENGTH AT ELEVATED TEMPERATURES 
@ HEAT RESISTING 


We shall be pleased to assist on your corrosion problems 


PROMPT DELIVERIES 
CHARLES CARR LTD off NON-FERROUE witlale 


Incorporating THE NON-FERREOUS CASTING CO. (B’HAM) LTD. 
GROVE LANE, SMETHWICK 40 B’HAM. SMETHWICK 1231/2/3. LONDON OFFICE: 19, GT. WINCHESTER STREET, E.C.2. LONDON WALL 6714/5 














: 

















welcomes the “Ticklish” jobs 


Alexander the Great looked round for fresh fields to conquer. 
Barimar, on the other hand, have not found it necessary to 
do so. For the fact of the matter is, there is always some 
intricate welding job for ever challenging their ingenuity 
—keeping the Barimar experts continually “‘ on their toes ”’! 
Here, for example, is a typical “‘ ticklish ’”’ job—the cast-iron 
Crankcase of an unusual type of Diesel engine—A 12-cylinder 
““ Vee” type, 400 h.p. 


Look at the first picture of the broken job and see what the Barimar 
welders had to contend with and remedy :-— 


(1) The awkward position of the fractures—in the centre of the faces 
to which the cylinders bolted 
(2) The extent of the hestenie-enteia the faces, through the 
supporting webs, and down the side of the crankcase. 
THE CRACKED CAST-IRON (3) The comparatively ge contraction of the omen 8 ond the 
CRANKCASE of unusual type of Diesel engine, as received need for expert welding that would strengthen the 
by Barimar, Even for them, it was a “ ticklish” and an , From start to finish—an intricate job for Barimar Scientific Welding. 
intricate welding assignment. Now, consider the picture of the finished 7. The Crankcase looks, and is like 
new—in fact, it is stronger than new. Tagged with the Barimar Money-back 
Guarantee for constant, uninterrupted service—a veritable triumph of welding 
ingenuity, cleverly handled, and perfectly machined. 
FOR HALF A CENTURY THE NAME OF BARIMAR has been synonymous 
with fine welding repairs. Intricate jobs-—weighty jobs. A 10-ton casting is com- 


monplace. "Phone or write to Barimar for prompt, and money-saving, welding. 
At your service day and night. 








ALL BROKEN PARTS which are transportable must be sent 
CARRIAGE PAID or delivered to the nearest Barimar Branch. 
Please remove all fittings, and post letter advising dispatch. When it 
is impossible to transport the damaged machinery, Barimar experts 
operate ON THE SPOT! 


Barimar House, 
RIM y eens tenien Road, 
S.W.6. 


wilena RENown 2147-2148, Baton — 
Telegrams: ‘‘ Bariquamar, Walgreen, London.” 





CRANKCASE successfully repaired by Barimar Scientific Welding—welding o, BARIMAR BIRMINGHAM, 12: Let 17, 1, Charles Henry Street. Tel.: Midland 2696 
the highest possible order, with the assurance of the Barimar Money-back Guarantee. BRANCH NewCaorat 7 ene ae nswick Sireet, » Seen Tel.: Arduich F738 
ADDRESSES: GLASGOW, C2: 134, qoans Gates Lar "Tel: Central 4109 
































— BARIMAR—The World’s Scientific Welding Engineers — 
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Shown lifting concrete test blocks representing the maximum working load of 
200 tons, this Goliath was built by Clyde Crane & Booth Ltd., for the 


erection of Bradwell Nuclear Power Station. 
capacity and overall dimensions, it is believed to be the largest of its 


type in operation in this country and probably the world. The 





CLYDE 
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Britain biggedtt Crane .. 
CLYDE-BOOTH 200 TONS GOLIATH 


Taking into account the lifting 








ee 19d i  ——_— 


Booth Goliath showing Nelsons 
Column on the same scale. Clearance from 
rail level to underside of bridge is 140'. 
Distance between rail centres 178’. 











CLYDE CRANE & BOOTH LIMITED 
incorporating 

Joseph Booth & Bros., 

Union Crane Works, RODLEY, Leeds. 

Phone; Pudsey 3168 (6 lines) Grams: ‘Cranes’ Rodley 


Clyde Crane & Engineering Co., 


MOSSEND, Lanarkshire. 
Phone: Holytown 412 (6 lines) Grams: ‘Clyde’ Motherwell 
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One of the latest of the many railway electrification schemes 
(Conductor Rail and Overhead Systems) 
for which Bullers have supplied insulators and fittings 
during the past 50 years. 


Published by courtesy of the main contractors 
Messrs. British Insulated Callenders Construction Company Limited 


SCHEMES SUPPLIED 


British Railways (conductor rail, overhead AC & DC) 
London Passenger Transport Board (conductor rail) 
Argentine Railways (conductor rail) 
Brazilian Railways (overhead) 

Bolivian & Chilean Railways (conductor rail) 
Indian Railways (overhead) 

New South Wales Railways (overhead) 

Polish State Railways (overhead) 

South African Railways (overhead) 
Victorian State Railways (overhead) 





BULLERS LIMITED 
MILTON + STOKE-ON-TRENT - STAFFS 


Phone : Stoke-on-Trent 54321 (5 lines) 
Grams and Cables : Bullers, Stoke-on-Trent 


--- all-out DRIVE 
to inerease 
production 








MODEL No. 
2/DEC £6: 17:6 


MODEL No. 
2/DEC/1/5 
£8:5:0 


Greater productivity is a national necessity. 
Prestons Ltd.—the largest suppliers of Stop- 
Watches to British Industry—can help by 
supplying ‘work-study ’’ specialists with 
Swiss Timers—the finest quality jewelled 
lever Stop-Watches available, giving long and 
accurate service. 


NOTE: None of our Watches is Ex-G: 
stock. ALL ore brand new, guaranteed ond | SWASS Timers 
“ factory-fresh”. ASK ALSO ABOUT OUR 


PRESTONS urn. | tres® "52" 


Send for our Catalogues and 
INDUSTRY’S LARGEST STOP-WATCH SUPPLIERS price lists of both paren and 


BOLTON . LANCS * TEL. : 8767 Prestex Timers. 



































Not new or complicated but 
a practical process, needing care 
and proper facilities, with which we 
are experienced and do well. 

Pre-bonding treatment and handling cast- 
ings is particular. We have the essential 
plant and this work is under Laboratory 
control. 

High rubber-moulding pressures are de- 
veloped. This should be considered in 
component design. We would be glad to 
assist. 

Knowledge, experience, competent tool 
design and production confidence results 
in better parts, commonsense prices. 


The HUNTINGDON RUBBER Co. Lio 


SPECIALIST RUBBER MANUFACTURERS, 








Phone HUNTINGDON 934 (4 lines} 
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Control Panels for 
special purposes 


G.W.B. design and supply centralised control 
panels for many industrial applications. Available in a 
variety of forms, these panels conform to the most stringent 
specifications. Contactors, relays and isolators controlling in- 
dividual machines are contained within separate compart- 
ments, and all maintenance and replacement of contactors 
and ancillaries may be carried out from the front. G.W.B. 
engineers are available for the solution of circuit problems and 
any special operational requirements. Sales and service 
staff are situated at convenient 
points throughout the country. 












Two section, two-tier panel, one of a 
series supplied to a well-krown paper 
manufacturing firm. 
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Special purpose panel 
supplied for the control 
of an automatic brick- 
making plant. 


Muiti-motor contro! panel 
with individual compart- 
ment and isolation for 
each motor starter ; sup- 
plied to a large synthetic 
fibre manufacturing con- 
cern. 


So 





All contactors are made to the famous G.W.B. 
standards. Among the many refinements making 
them pre-eminent in their field are : 


%* Sintered Tungsten-Silver contacts for LONG LIFE 
% Open type construction for EASY MAINTENANCE 
%& Special coil design giving LOW CURRENT ABSORPTION 


G.W.B. Low Tension control gear 10—1400 amps A.C. & D.C. 


G.W.B. FURNACES LTD 


Control Gear Division 
P.O. BOX 4, DIBDALE WORKS, DUDLEY, WORCS. 
Telephone Nos. DUDLEY 4284/5/6/7 & 5081/2/3/4/5. Telegrams : GIBWILDBAR DUDLEY. 


PROPRIETORS: GIBBONS BROS. LTD. & WILOD-BARFIELD ELECTRIC FURNACES LTD. 
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Delivered free to England, 





steeL SHELVING 


72 in. HIGH 
34 in. WIDE 
12 in. DEEP 


@ Brand new—Manufactured 
in our own works. 


@ Shelves adjustable every 
inch. 





@ Heavy gauge shelves will 
carry Ibs. each. 

@ Stove enamelled dark 
green. 

@ 6 shelves per bay—Extra 
shelves 8/- each. 





®@ Quantity discounts. 


Scotland and Wales 


£3 15s. 
Ready for erection. 


N. C. BROWN ‘”- 





able at equally keen prices. 


Green Lane Steelworks 


HEYWOOD - LANCS 


Telephone: 


Heywood 69018 (3 lines) 


—the manufacturers ! 


ALL OTHER SIZES avail- 
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The pump you can operate 





























wherever your tractor will go... 









































—to provide up to 16,500 g.p.h., and use for 





transfer of liquids, pressure washing, dewatering 

excavations and sumps, filling mobile and static water 
tanks, fire-fighting and very many more duties, yet 
costs only £68°0-0 mounted in strong frame for 
attaching to Ferguson Tractors. It is driven by the 
p.t.o. and is simple to attach, to use, to handle. May 
we send you more details? Please ask for list PG.385. 


THE BERESFORD 
‘WATERMASTER 
tractor-mounted PUMP 


James Beresford & Son, Limited. 
Kitts Green, Birmingham 33 
and at London, Glasgow, Manchester, Leeds etc. 


























































Telephone: STEchford 3081 
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NEW PRINCIPLE CUTS RUNNING COSTS TO A MINIMUM 


SELF-TENSIONING BELT-DRIVE 


(PATENT NOS. 72087! & 735673) 





... revolutionary approach to belt-driven power transmission systems! 


With the Sespa Drive the belt tension corresponds to the power transmitted. Should the load 
fall or the system come to a standstill the tension falls off and drops to zero. By using the high 
coefficient of friction of a leather or leather-faced belt in conjunction with the Sespa Drive, belt 
slip is practically eliminated. Because the stresses in all parts of the driving mechanism are 
lowered their life is prolonged. Idling losses are eliminated. The belt is able to preserve its 
elasticity and permanent stretch can no longer be a cause of trouble. Appreciable economies 
can be obtained by using smaller and narrower belt pulleys and motors running at higher 
speeds. The efficiency of the Sespa Drive is directly comparable with that of a mechanically 
locked transmission system but with the additional advantages of controlled flexibility if 


required, 


TABLE 1. Savings effected by conversions from conventional! V-belts. 








| i , 
Soe fee) Se | ot | | ee 
Loom | Sree | 1S | 1480 | 125/260 | 1:21 | 10 
Hammermill | Maker | 6 1450 300/100 a<1 20 
Fan User | 15 1455 | 420/170 | 2.5:1 19 
Fan User | 25 1450 | 245/720 :3 1s 
Compressor | Maker | 14 | 2900 | 182/720 :4 10 








ADVANTAGES AT A GLANCE 
Increased production 

Less power consumption 

Belt slip eliminated 

Smoother running 
Maintenance free 

Reduced wear 

Shorter distances between centres 
Larger transmussion ratios 
Small angles of contact 


LOADING AND TENSIONS 


SESPA can solve your most difficult preblem ef power transmission 


WRITE NOW FOR FURTHER DETAILS TO 


SESPA U.K. LIMITED, 243, Church Road, Mitcham, Surrey 
Telephone: Mitcham 1802 Telegrams: Sespa, Mitcham 
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/ comsat ABRASION witH 
FUSED CAST BASALT 
a 


ABRASAOA 


Fused Cast Basalt is the hardest material commercially available for wear- 





resisting linings for Hoppers, Chutes, Pipes, Sluiceways, Conveyors, etc., 


used in handling coal, coke, ore, ash, dust and other minerals. 





ONE OF THE R. B. HILTON LTD 


REFRACTORY, INSULATING & SPECIALIST CONSTRUCTIONS 


RBH BLACKHEATH, LONDON S.E.3 


Pp 
Cee ¥ TELEPHONE: LEE GREEN 4512/6 





SOLE AGENTS FOR GT. BRITAIN FOR SCHMELZBASALTWERK KALENBORN 
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HINDMARCH MWD 


OIL-OPERATED 
REVERSE-REDUCTION 
GEARS 










LIFTING SUSPENSION 
MAGNETS GNETS 
CHUTES CLUTCHES 
CONVEYOR HEADS MAGNETIC PULLEYS 
SWEEPERS DRUMS FOR 
OVERBAND SEPARATORS PERMANENT MAGNETS 
ELECTROMAGNETS LT. ||; USE 


WITH 
SINGLE 
TWIN OR 
QUADRUPLE 
ENGINES 

OR 
TURBINES 


N i TELEGRAMS 
CHEMEONE Boxmag Works, Bond St., Birmingham, 19. .ocekes'nam 


PERFORATED METALS FQ, 


























Tel. Hayle 3213 











MODERN WHEEL DRIVE trp. 


Associated with 
OIL-OPERATED GEARS & TRANSMISSIONS LTD. 


Technical Office: LINDO LODGE, CHESHAM, BUCKS. 
Telephone: CHESHAM 8406/8 Works: SLOUGH, BUCKS. Telegrams: OILOPRATED CHESHAM. 





4-engine oil-operated 
reverse-reduction gear. 

















ensures rapid and accurate 
preparation of plate edges 














designed by 


HUGH SMITH 











Planes plates or bundles of plates 
up to 2” thick. 

§” capacity Rotary Shearing head can 
be supplied. 

Hydraulic Jack Clamping or Beam 
Type Clamping. 

Unit Construction Tool Standard. 
Motorised bevelling adjustment. 


For the preparation and manipulation of 
plates and sections the Hugh Smith range 
of machine tools includes: 


PLANO-SHEARS, PLATE SHEARING MACHINES, 
FLANGING PRESSES, GAP PRESSES of many types, 
PLATE BENDING ROLLS, STRAIGHTENING ROLLS, 
SHIPYARD BENDING ROLLS, ETC. 


This machine incorporates these important features 


Wide main slide with close grained 
cast iron insets. Slide protected from 
dirt and cuttings by steel cover, which 
also retains oil film. 


High efficiency worm gearing with 
single spira! rack pinion drive. 


Plate edges can be more accurately 
and economically prepared than is 
possible by flame planing. 


HUGH SMITH & CO. (POSSIL) LTD. 
HAMILTONHILL ROAD - GLASGOW, N.2 


HUGH SMITH WERE FOUNDED IN 1875 AND HAVE NO CONNECTION WITH ANY OTHER COMPANY. 
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FENNER 
PREMIUM 
V-BELTS 


7 TORQUE-ARM 
SPEED REDUCERS 








aT BY 






drum hubs. 
TORQUE-ARM SPEED REDUCERS are SHAFT MOUNTED, 
OW STAND No. 3 - / need no flexible couplings, baseplates or lining-up. Available 
up to 40 h.p. in any output speed from 9 to 375 r.p.m. 
CHEMICAL AND PETROLEUM 
ENGINEERING EXHIBITION, HAINSWORTH VARIABLE SPEED DRIVES give the right speed 
JUNE 18-28 at low cost, simply by turning a handwheel. The right speed 


OLYMPIA, LONDON. 





IN THE 


COMMONWEALTH AND COMPANY LTD + HULL 





y TAPER-LOCK 


FENNER PREMIUM V-BELTS save drive cost because 
fewer are needed and they last much longer. They also 
have built-in features which withstand heat, resist oil 


/ and prevent sparking. 
TAPER-LOCK V-BELT DRIVES have quick-fixing Taper- 


F &é NV. | e R / Lock bushes which slash installation costs because they go 
straight from shelf to shaft. Their vice-like grip is also. 


available now in chain sprockets, couplings and conveyor 


for each job ensures increased production, better quality and 
greater accuracy. 


/ Send for Catalogue 100/17 detailing these products. 


wvecroes » S°H FENNER 
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V-BELT 
DRIVES 





HAINSWORTH 
VARIABLE 
SPEED DRIVES 
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For increased efficiency... 


- Facet: 
“put it on feotere 


> ‘Putting it on castors’ is certainly 
the way to speed things up, and to 
an amazing extent when the right 
castors are used for the job. The 
varied uses of Flexello castors are 
virtually limitless. They are used in 
nurseries and steel mills, aircraft 
plants and beauty parlours. Flexelio 
has the range, the service and 
facilities to make castors the true 
servant of the production manager, 
the hospital matron, the restaurant 
manager or the storekeeper. Closest 
inspection, superior design and up- 
to-date production methods have 
made Flexello the largest castor 
manufacturer in Europe. 








- acinite eo 


Only a very small section of our range 
is shown here. Please send for catalogue 
No. 156 E or a technical representa- 
tive for industrial advice. 








CONSTANT QUALITY 
CASTORS 


FLEXELLO CASTORS & WHEELS LTD., SLOUGH, BUCKS. Tel. SLOUGH 24121 








Many steelworks 
carry out processes which use oxygen in hundreds of tons a 
day. Their needs can only be met by specially-built plant 
which produces oxygen of high purity cheaply and 
efficiently. 


Over 50 years’ experience 
of manufacturing oxygen and gas separation plant lies 
behind the services of British Oxygen Linde. Our parent 
companies—The British Oxygen Company and Linde- 
Gesellschaft were founders of the Oxygen Industry and 
are still leaders in the design of oxygen and gas separation 
plant of every type and size. 


Our experience is at your service — 
if you are thinking of installing oxygen or gas separation 
plant, be sure and consult BRITISH OXYGEN LINDE. Our 
advice is free, and your enquiries, however preliminary, 
will be welcomed. 


BRITISH OXYGEN LINDE LIMITED 


BRIDGEWATER HOUSE, ST. JAMES’S, LONDON, S.W.I TELEPHONE: WHITEHALL 1688 
























G*CLANCEY LI 
BELLE VALE- HALESOWEN 


TELEPHONE: CRADLEY HEATH - 694/11 - 2 -3 
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EL ELECTRIC Lt 


THE CRACK DETECTION PEOPLE 


41 SIDNEY STREET, SHEFFIELD, 1 
PHONE: SHEFFIELD 27357/8 


KENNAMETAL 
FORM TOOLS 


We have special capacity 
available for the production 
of intricate Form Tools in 
Carbide and H.S.S. 


Enquiries (Dept. K.) 














GEORGE H. ALEXANDER MACHINERY LTD. 
GUNS LANE - WEST BROMWICH - STAFFS. 


"Grams: *' Viking, West Bromwich "’ 





Phone: West Bromwich |93! (5 lines) 









































means higher boiler efficiency 
and lower fuel costs / 



















Feed water that deposits scale on boiler heating surfaces 
is a prime cause of overheating and subsequent tube 
collapse. And, remember, the majority of town water 
supplies, as well as sea-water, are heavy depositors of scale. 

A Caird & Rayner Evaporator takes all the harm out of 
sea-water and provides a full supply of clean feed water to the 
boilers. 

Not only is boiler efficiency raised and maintenance reduced 
appreciably, but substantial fuel savings will be seen as well. 
Evaporators can be supplied to cope with feed water to any 
required rate. Further details will gladly be supplied on 
request. 

EVAPORATORS AND CONDENSERS, FEED 
WATER HEATERS. FEED WATER FILTERS. 
EXHAUST STEAM OJL SEPARATORS. OIL 
FUEL HEATERS. 


= T €. 
Caird GRayner 
777 COMMERCIAL ROAD SONDON. E 14 




















ODDIE FASTENERS 


PAT. NO. 507249 
THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple—Positive—Self Locking. 
Made in a variety of types and _ sizes. 
Special Fasteners to suit customers’ 
requirements. 

Used on aircraft, automobiles, coaches, 
caravans, rail coaches, electrical, radio and 
radar units, refrigerators, marine craft, 
display equipment, etc. 

For quickly detachable doors, covers, panels, 
access covers, etc. 


For full details and literature apply to 





PORTSWOOD RD. — SOUTHAMPTON 


ODDIE BRADBURY & CULL LTD - 
CABLES: FASTENERS, SOUTHAMPTON 


TEL: 55883 











PLASTIC 


mpeRaINE s 


BUDENBERG GAUGE 




















MERCURY-IN-STEEL 
AND VAPOUR 
THERMOMETERS 


Mercury-in-Steel indicating thermo- 
meters are made with 4”, 6”, 8” or 10” dials 
with ranges between 20°F and 1,200°F 
Available with rigid stem for local 
mounting, or in surface or flush 
mounting cases for distance indi- 
cation. Bulbs, pockets and capilliary 
coverings are made to suit all 
purposes. Vapour thermometers 
with 3”, 4” or 6” dials are made 
with ranges up to 500°F. 
















el ER ee Ss 


co. LTD. . BROADHEATH, Nr. MANCHESTER. 


London: Regency House, 1-4 Warwick St., W.1. Tel.: GERrard 4822-3 
Grams: Pyrometer, Piccy, London. Glasgow: 62 Robertson St., C.2. 
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“10,000 HOURS—NO REPAIRS” 


“The engine has been running a Mortar Mill 4o hours a week for five years; 
during that time there were never any repairs done, in fact the head 
was never off.” 







Fohn McMillan & Son, Whitehouse, N. Ireland 





Exceptional 
Service in 
every latitude 


YEARS OF KNOW-HOW: The diesel engines are 
manufactured with the same precision as the 
world-famous Armstrong Siddeley aero engines. 

















MATERIAL-CHECKED: Armstrong Siddeley experts 
regularly visit suppliers of materials and com- 
ponents to check on their quality controls. 


PRODUCTION-CHECKED: Engines are taken off the 
production line at random and given a fifty-hour 
running test. 

THERE IS NO MORE RELIABLE DIESEL ENGINE. 


Three models: 6-11 h.p., 14-22 h.p., 20-33 h.p. 
Write now for brochures. 


ace 





“AMAZED AT THEIR RELIABILITY” 
<I have six of the 6-11 h.p Armstrong Siddeley Air 





“DONE A WONDERFUL JOB” 


Cooled engines; I must say I am more than satisfied with “The Armstrong Siddeley Air-Cooled engine has 
the engines and amazed at their reliability taking into done a wonderful job; one set of rings and two 
account the very dusty air, sandstorms, and a tem- valve grinds, and still uses no oil between changes.” 
perature of around 123°F.” V. Altman, Victoria, Australia. 


K. R. Gregory, Qatar, Persian Gulf. 


ieee 











Approved by Lloyds, the Ministry of Supply, 
the Dutch and Norse Bureaux Veritas. 


Armstrong Siddeley 
Al R €CoOoteEopD Pjggelg 


ARMSTRONG SIDDELEY (BROCKWORTH) LTD - HUCCLECOTE * GLOUCESTER 








MEMBER OF THE HAWKER SIDDELEY GROUP 
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22-RB transit crane with 80’ boom operating with outriggers set 
TARSLAG LEMITED of ROTHERHAM now include two of these machines in their hire fleet 
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10-RB ¢ cu. yd. dragline dyke cleaning 
in the Fens 





30-RB 1 cu. yd. shovel loading rock ina 
road stone quarry _ 


Discrimination and Excavation: 


Under present economic circumstances, more than ever before, 
the contractor needs to discriminate before he decides to purchase 
equipment vital to his needs. 

Consideration of the Ruston-Bucvrus range of excavators, par- 
ticularly in the universal group of % to 1 cubic yard capacity, 
will suggest a ready solution to your excavating problems. The 
four machines in this category : 10-RB 2 cu.yd., 19-RB 3 cu.yd., 
22-RB ? cu.yd. and the new 30-RB 1 cu.yd. with air control, 
are ready and waiting to be applied to that new contract where 
their ability to do more work quicker and at less cost will increase 
your profit margin. 


Write now for information on the size of machine in which you are interested 


Rec: 


UCYRUS 








19-RB § cu. yd. dragshovel excavating pipe 
trenches for a water supply 


RUSTON-BUCYRUS LIMITED, EXCAVATOR SPECIALISTS, LINCOLN 


THE COMPLETE RANGE OF RUSTON-BUCYRUS EXCAVATORS IS FROM 3 TO 6 CUBIC YARDS CAPACITY 


0.E.2 
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Serving Britains Industry 


GRIFFIN BRAND 


STEEL SHEETS 


Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets—Black, Galvanised, Flat 
and Corrugated. 





* We make the widest steel sheets 
and have the largest general 
galvanising plant in Great Britain. 





> 4 Metal Spraying by the most up- 
to-date methods done in’ our 
works or ‘in situ’, 















Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 










179 WEST GEORGE STREET 
GLASGOW, C.2. 


Tel : CENtral 0442. 'Grams: “‘ CIVILITY Glasgow.” 
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“It’s in the 
hands of our 
advertising 
agents” 








This you can say with confidence 
when your industrial publicity 
1s handled by... 


ROWLINSON-BROUGHTON 


Incorporated Practitioners in Advertising 





ROYAL BUILDINGS « 2 MOSLEY STREET - MANCHESTER 2 * Telephone: CENtral 7816 (3 lines) 


. lt 


























ISLER 


ARTESIAN WELLS 


FROM 
THREE 30° DIAMETER 
OVERFLOWING 

—_ BOREHOLES 


For almost a century 
we have been construct- 
ing wells, and time has 
proved that they were 
well done. 


It has always been our 
policy to give attention 
to detail and to visualise 
the end, with the inter- 
mediate snags, in order 
to bring the job to a 
successful conclusion. 

Our knowledge of 
Water Engineering is old 
in years, but our outlook 
and approach are as new 
as tomorrow. 

Let us tackle your 
Well job now and give 
you a well done job. 


r oe 
# 


Cc. ISLER & CO. LTD., BEAR LANE, SOUTHWARK ST., LONDON, S.E.! 


Telephone: WATerioo 7044 


Telephone: Midland 1762 
Telephone: Leeds 23550 


Branches: 93/4 BROAD STREET, BIRMINGHAM 15 
BARDON CHAMBERS, KING ST., LEEDS | 
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More lives than nine 


service the finest equipment and the broadest practical 
experience in the British non-ferrous industry. Second, 
he has the benefit of that vigorous spirit of enquiry and 
enterprise which characterises the I.C.I. organisation. 


I.C.I., it may seem, has more lives than a cat. For who would 
otherwise credit that a great chemical organisation should also 
be the leading manufacturer of non-ferrous metals ? 

Yet it came about quite naturally. Even in 1926, when I.C.I. 
was formed, the organisation included metal producers of 
long experience and world-wide reputation. 

And Metals Division has not stood still. Today, it is the 
largest producer of non-ferrous metals in the Common- 
wealth, working in copper, brass, aluminium, titanium and 
many of the rarer metals. 


Customers’ gain 


What does the customer gain from this ? Two things. First, 
he knows that, through I.C.I. Metals Division, he has at his 


IMPERIAL CHEMICAL 


INDUSTRIES 





Metals Division 


for the newer nuclear metals and 


Copper 
ALUMINIUM 
TITANIUM 














LONDON, SWi 
CAT 2 


LIMITED, 


June 6, 1958 
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MOLYBDENUM DISULPHIDE ADDITIVE 
EXTERDS 
EFFECTIVE LUBRICATION | 


Molybdenum Disulphide greases are now being employed by all sections of British industry to over- 
come serious lubrication problems associated with extreme pressures, fretting corrosion, impact 
shocks, and arduous working conditions where oscillation and reciprocation are involved. Their use 
results in substantial reduction of wear, much lower starting torque and greatly improved running. 
This is clearly demonstrated by analyzing the following test data where in all cases the addition of 


MoS, extended the effective lubrication of the base lubricant. 


Four tests show how 
MoS, reduces wear 






























































= 
= 
J. SHELL 4-BALL EXTREME PRESSURE TEST é 
(see illustration top right)—MoS, addition reduces wear 2 
more than 50% and increases load capacity by about 70% 2 
over base grease. « 
3 
2. FALEX 2-HOUR WEAR TEST s 
= 
The chart below shows how MoS, sustains lubrication, as ‘ 
proved by a reduction of 500 per cent in average wear. 
Gleuies Loss in Weight 
of Specimen 
LOAD-KILOGRAMS 
Lithium-base 1,000 mg. 4-ball E.P. test shows the superior extreme pressure pro- 
Lithium-base plus 2%MoS,* 1-98 mg-average perties of MoS, grease over the same grease without 
of 3 runs additives. In the same test, grease containing 5% graphite 
had a mean Hertz load value of 26: the conventional E.P. 
grease Hertz value was 34. 
3. TIMKEN ENDURANCE TEST 300 
(see illustration bottom right)}—MoS,* sustains lubrication 
well beyond the capabilities of the base grease alone, and 
at a lower temperature than conventional E.P. grease. Seizure 
* 200 
4. SIMULATED SHACKLE BOLT SERVICE TEST e 
- 
Oscillating friction machine—3%MoS,* addition virtually 3 Bose Grease + E.P. Additive 
us 1 
doubles the effective lubrication of a lithium base chassis 2 Base | ] 
‘ y » <7 2 Grease —— 
grease—is far more effective than conventional additions. - 100 <a 
Base Grease + 3% MoS, 
Hours to failure — average of 2 tests 
Additive None 3% MoS,* 5% ZnO 15%ZnO 
Wet 162 264 109 | 85 ° 1 2 Fy 4 
TIME - HOURS 
* Fine particle size. 
Timken endurance test clearly shows how MoS, functions 
Molybdenum Disulphide greases are manufactured in the U.K. when added to a base grease. With base grease alone, the 
i i ized in about 10 minutes. With M added, 
by a number of specialist producers, whose names can be pet norcnar Passi aucihaiy herent Sameer ae test at 
obtained, together with a copy of “MOLY-Sulfide as a a reduced temperature of about 100°, compared with a 
Grease Additive”, from :— temperature of about 130° for the conventional E.P. grease. 
| CLIMAX MOLYBDENUM COMPANY + 
Rockall 
OF EUROPE LIMITED OL S f IDE 
99 PINSTONE STREET, SHEFFIELD 1 
+ MOLY-Sulfide is a Climax brand name 
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Shaw Process or Lost Wax? 





While the Shaw Process produces castings having a high 
degree of precision, that degree of precision bears a 
relationship to the casting process generally. The 


lost wax process is more precise in many instances, but 





there are many cases whén both the Shaw Process and the 





Send for a copy lost wax process offer the same high degree of precision. 
of comprehensive 


brochure covering So many factors of a technical nature enter into the 


all casting 





processes. production of castings by the Shaw Process that close 











co-operation between the foundry and the customer are 

















necessary. Let our technicians collaborate with yours. 


The PHOSPHOR BRONZE Co. LTD. 


P.O. BOX 74 - BRADFORD STREET - BIRMINGHAM 5 - PHONE: MIDLAND 6621 (10 LINES) MEMBER OF THE 


This company participates in the research, technical, and aay 


productive resources of the Birfield Group, which includes 
Hardy Spicer Ltd., Laycock Engineering Ltd., Kent Alloys Ltd., iitt 
Forgings and Presswork Ltd., and many other famous firms 
BIRFIELD GROUP 





ea folehy = 


ROTO-CLONE 


ro [ECS ole) | (et ve) 5 


FOR THEIR 
NEW 
FOUNDRY 


Twenty-six ROTO-CLONES, handling forty-two million 
cubic feet of air per hour, control at source the dust and fume 


created by foundry processes. 


This important project was entrusted to 


AIR CONTROL 
INSTALLATIONS LIMITED 


LONDON BIRMINGHAM MANCHESTER NEWCASTLE GLASGOW 


dust andfume control - air filtration - airconditioning - industrial fans for every purpose 


, , [ Air Control Installations Ltd. are the sole manufacturing licensees in Great 
Britain for products of the American Air Filter Co., Inc. 


a Pt) fd 
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24 3 6 JIG BORING AND MILLING MACHINE 


A high-precision, medium capacity jig borer, 


the Newall! 2436 has established a criterion 


noaihonts ak Te secon 


for engineering excellence in a machine designed 
Piste lahiasM lamellar laalie temareliatielid 


work and fast production boring 


The availability of electrically-powered 
steplessy variable table milling feeds from 2 to 
15 per minute for precise shave-milling 


or economic stock removal now 


considerably extends the field of 





application of this competitively priced machine 


ABRIDGED SPECIFICATION 
Table size 24” x 36 
Table setting to 0.000! 
Spindle speeds 40 to 2,500 r.p.m 
Spindle feeds 0.002" to 0.008 (4) up and down 





Rapid traverse to table and feed box 
Table milling feeds 2" to 15° per minute (optional) 


4 


ASK FOR CATALOGUE 10 58 








NEWALL GROUP SALES LIMITED 


ENGLAND 
Telephone: PETERBOROUGH 3227 Telegrams: “PRECISION’ PETERBOROUGH 
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Ho LMESs 


SCHNETEX.E SYSTEM 
FOR DUST COLLECTION AND CONTROL 
installed by 





Fume extraction and compensating air hoods 
in the pouring bay 


The Holmes-Schneible System installed 
at the new Ford Foundry removes more its 

than half a million cubic feet of dust a SEH ‘il 
and fume laden air per minute, thus 
ensuring optimum working conditions 
twenty-four hours per day. In 
addition over 200,000 cubic feet of 
clean air per minute are supplied 

at certain points as ‘compensating air’ x38 
to maintain the foundry heating balance. pe 







w. C. HOLMES & CO. LTD 


Gas Cleaning Division 





<r 


HUODERSFIELD 
a 


TURNBRIDGE, HUDDERSFIELD, LONDON & BIRMINGHAM 





Technical Associates : Australia—Woodall-Duckham (Australasia) Pty. Ltd. Germany—Apparatebau Rothemuhle. Swed: Industrikemiska Akticbolaget. Switzerland—Elex AG. 
Union of South Africa—Brandt Engineering (Pty. ) Ltd. U.S.A.—Koppers Company Inc 
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Crane valves have been installed 
in many large oil refineries all 
over the world. For wherever and 
whenever large or small indus- 
tries need valves and fittings they 
turn to Crane. Crane make many 
types of valve—from }” to 24’ 
size—to British and American 
Standards. With their allied pro- 
duction of fittings, Crane offer 
a wide range of valves for con- 
trolling the flow of liquids and 
gases. If you need valves; of any 
type or size, ask Crane first. 





CRANE 


VALVES OF BRONZE, CAST IRON 
AND CAST STEEL 


CRANE LTD., 15-16 RED LION COURT, FLEET STREET, 


LONDON, E.C.4. Works: IPSWICH 
Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester 
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MOBILE GANTRY 


1-2-3 tons capacity ... or to your requirements. 

















* Just the job’ Gantry 
with either an Electric 
or Chain Block. Loads 
weighing up to 3 tons 
handled safely, easily 
and quickly. 

Heights up to 18’ 
maximum. 
Highly suitable for 
EXPORT. 


Illustration shows simple 
dismantling and compact- 
ness for storage or ship- 
ment. 


LLENG © 


fully descriptive ~  ecans ae 
literature to. Dept. E. SPENCER BRIDGE WORKS 


NORTHAMPTON 









Please send for 








‘?ma Tough Thread © 


‘and | aim to stay put! iN 


‘cw Se Ganswoaneee awn - «nae es 


sorroceneceree= wee ec eee eee oe err en, 


Hard tough threads in soft materials, simple 
to use, remains permanently in place . . New 
threads for old in damaged components . . 
Used and approved by the Aircraft Industry. 
Designed for use in soft metal components, 
wood or plastics. Full range of standard sizes 
in B.S.W.; B.S.F.; B.S.P.; B.A.; U.N.F.; U.N.C. 
and Metric thread forms. 

Specialists in the manufacture 


Cross ro ¢ THREAD 
INSERTS 
of JET ENGINE LABYRINTHS 


CROSS MANUFACTURING CO. (1938) LTD.  circLips, SPRING WASHERS, 
Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Bath. SPRINGS etc. 




















or aera 


Ot—_— 


LABORATORY 
ANALYSIS 


The analysis of COAL is our first consider- 
ation, as in many industries it is the chief 
item of expense. Consult us for analysis 


of MINERALS, ORES, OILS, 
ANN METALS, ALLOYS, WATER, Etc, 
$ 



















WEST HAM TESTING LABORATORY...".... 


IRNE HO IR DON STREET, PLAISTOW, INDON, E.13 


if 
i 
H 
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For compressed 
Se alr lines eee 





Built specially for heavy duty,this Royal Doulton Filter Unitembodies an outer 
casing of meehanite and is suitable for use over a wide range of pressures. The 
filter is normally fitted with a G-6 grade 10” x 2” candle, mounted on a perfora- 
ted tube fitting, since this has been found the most effective forusein compressed 
air lines. The unit is, however, equally suitable for handling either gases or 
liquids and can be fitted with any grade of porous ceramic—from less than 
half a micron to 750 microns, measured maximum pore size. Why not let 
Royal Doulton advise you upon your filtration problems ? 


Write for catalogue No. 10 to:- 


DOULTON INDUSTRIAL 


PORCELAINS LIMITED 
Dept. BD., Royal Doulton Potteries, Wilnecote, Tamworth, Staffs. 
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Are these hands helping you? 





The certain remedy for any paint failure lies in the capable 
hands of the technical experts who form the nucleus of our 
research division. Pinchin Johnson research laboratories provide 
a unique service to industry, devoting their attention solely to 
the creation of the best type of finish for every purpose. The 
P.J. technical representative is your direct contact with this 
unique service. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 
BELFAST + BIRMINGHAM ~- BOOTLE BRIGHTON ~- BRISTOL - GLASGOW 
LEEDS - MANCHESTER NEWCASTLE-ON-TYNE + SOUTHAMPTON 








Naturally 
6089 


Chose 
DONOVAN 





Overhead bus-bar equipment, travel- 
ling contact type for feeding electric 
power to the overhead cranes and 
hoists in the new FORD Foundry 


Outstanding Features include: Enclosed 
conductors eliminate hazards of ex- 
posed wiring. Standard straight or 
curved sections for most installations. 
Adaptable to existing as well as new 
installations - 








iWustrated above is an installation fitted to a 2-ton crane, 
similiar to that supplied to FORD MOTOR CO. LTD. 


Phone: MIDiand 5683 


London Depot: 149-151, York Way, N.7. Phone: GULliver 7898 Glasgow Depot: 22 Pitt Street, C.2. Phone: CENtral 0130 
Sales Engineers available in LONDON BIRMINGHAM BELFAST MANCHESTER GLASGOW BOURNEMOUTH 


THE DONOVAN ELECTRICAL CO. LTD. 
—---> GRANVILLE STREET — BIRMINGHAM I. 











HIGH STRENGTH BOLTING! 


eg & SON LTD 
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a new 
Seared F ryeos 
moto r smaller 


lighter 
Our range of Weaving covers all grades 
from the FINEST WIRE CLOTH cheaper 
to the HEAVIEST SCREENING. 
ALB and ARB approved 






for 
Structural Joints 












Brochure on High Strength 
Bolting, available on request. 


showy Comber & Co. Limiced, Please write for ove Brochure, containing 














ANGLE MEASURING CLINOMETER 







WTitsoris tereer, sw. Telephone : Abbey 6860 useful Technicwl information. 
Caducy Durham. Yelophone: Bernard Castle MTi PHIPP STREET 
ae LONDON E.C2 
‘V/UEUDORARSAUESAR THLE EARNER 44M 
* A war surplus *« — 


{invaluable for setting angles for milling and 
shaping and for jigs, etc. Angles from 0 to 90 
degrees can be read instantly to an accuracy of 
one minute of angle. This precision in- 
strument is constructed of brass and 
weighs 24 Ibs. 


Offered at fraction of cost 


35/- 


WE WILL GLADLY ae — yh ON 14 DAYS FREE 





3, 4, 4,and 4 H.P. Final speeds 
from 26 r.p.m. to 475 r.p.m. 
onall A.C. and D.C. voltages. 
Ball bearing spur gearbox ; 
motor and final shafts coaxial, 
with the same dimensions 
for all speeds and voltages. 





CHARLES FRANK geared NECO GEARED MOTORS LTD 
204 QUEENSTOWN ROAD - LONDON - S.W.8 





67-75 SALTMARKET, GLASGOW, C.1 motors Telephone: MACaulay 3211-4 
BELL waa MAKERS AND DEALERS oc’ Binocam — : Subsidiary of Normond Electrical Company Limited 

















from WEA VER sane to USER 
WOVEN WIRE CLOTH 


For A LOO] birrerent UsEs 


IN ALL MESHES, GAUGES ano METALS 
from STEEL to SILVER 
TIN to TITANIUM 
and PHOSPHOR BRONZE to PLATINUM 
and many other metals and alloys. 


Any specification woven to your 
particular requirements. 












ONL OIL DIDI DS esctelieas, 


’ SANKEY GREEN ¢ 


WIRb-~WEAVING CO. LTD. 


WARRINGTON, ENGLAND 


EST 1922 
SORLPORPORLORLODS OLD OS 
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makes full use of foundry equipment by the combined 


Keith Blackman Ltd « Cupodel Ltd organisations 























CUPODEL| HOT BLAST CUPOLA PLANTS 


two of the largest ever, serve the four 108 in. diameter cupolas. By improved combus- 
tion conditions a better quality iron is provided at the lowest cost. Our catalogue 
‘HOT BLAST CUPOLA PLANTS’ describes the equipment in detail. 





























‘Tornado’ FANS & BLOWERS 


were specified for widely divergent applications including cupola blowing; exhausting 
waste gases; alr supply to, and preheating of combustion chambers; furnace blowing 
and extraction, and pneumatic conveying. Individual catalogues are available on request. 


KEITH BLACKMAN — BROMAN EKSTROM 
SHOT GLEANING Two plants are installed to ensure maximum and 


constant heat transfer within the hot blast plant recuperators by keeping the gilled 
tubes in a clean, deposit-free condition. Shot cleaning acts at the touch of a switch, at any 
time. It need not wait for ‘shut-downs’. Ask for Publication 35/1. 


KB GAS APPARATUS 


Extensive use is made by Ford's of KB industrial gas equipment which, in the new 
foundry, includes burners, pressure operated switches, back pressure valves and spark 


igniters. Full details on request. 





MAKE THE MOST OF AIR AND OTHER GASES 
Specify foundry equipment by | GUPODEL LTD KEITH BLACKMAN LTD 


Heat Exchange Specialists Manufacturers of Fans and Gas Equipment 
MILL MEAD ROAD -: LONDON N.|I7 ~- TOTtenham 4522 


Sales & Service Offices in Birmingham, Bristol, Glasgow, Leeds, Leicester, London W.C.!., Manchester and Newcastle on Tyne 



































ee 
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Bright turned and 
drawn bars, squares, 
hexagons, flats and 
special sections. 


COGHLAN BRIGHT 
STEEL LTD. 
HUNSLET FORGE, 
LEEDS 10 


Phone: LEEDS 75477 


Grams: ‘‘COGHLAN- 
LEEDS 10” 








MADE TO LAST 
A LIFETIME! 





TOP 
QUALITY 


COMPETITIVE 
PRICES 


Send NOW for 
PRICE LIST 








fitted with ISIS drafting 





Silustration shows ISIS drawing table 
machine. 


52S 


DRAFTING MACHINES 
& DRAWING TABLES 


ISIS Drafting Machines are now fitted 
with improved Protractor heads, the 
special features are fully explained 
in our ISIS catalogue, which will be gladly 
sent on request. The ISIS Drawing 
Tables are in complete balance at any 
height or inclination of the board. 


We are distributors of ARISTO slide rules of precision 


iEFLER Drawing Instruments 


of Quality 
J. W. SMITH (COVENTRY) LTD. 
Drawing Office Supplies and Equipment 


36 & 41 QUEENS ROAD, COVENTRY 
Grams: “ISIS COVENTRY" Tel: COV. 62058-9 


‘liaise assists. cum 














UP TO 8* DIAMETER 


WYNSTRUMENTS LTD 


STAVERTON AERODROME GLOUCESTER 
Phone: CHURCHDOWN 3264 





ELECTRIC R.P.M. INDICATORS 
















SUPERHEATERS 
FOR LANCASHIRE BOILERS 


Are you interested in getting 
greater efficiency and, at the same 
| time, saving on your fuel costs ? 

If so we invite you to consult us. 
Sugden Superheaters can be fitted 
with full damper control. They 
are suitable for all industrial 
purposes and can be fitted to all 
types of Shell boilers. 

Sugden Superheaters are 

of particular value where 
Nnnine auxiliary steam boilers are 
used. 





Ol 


EN LIMITED 
MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 


Telephone : TRAFFORD PARK 2520 
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SHEPPARD 
INGOT CASTING MACHINE 






me Ws Oe _ eR 






(Photograph by courtesy of THE FORD MOTOR CO., LTD.) 


wal chosen for the WEW 


One of the paramount considerations in the design and planning Pe. 
of the new Ford Foundry was economy in handling materials and 
components. Z 


An important factor in the successful operation of a modern hot 
blast cupola melting plant for iron is the disposal of the hot 
metal surplus for foundry use. 





The SHEPPARD range of Ingot Casting Machines enabled selection o 
of the machine illustrated which satisfactorily achieved its 
purpose and integral part of the melting and casting installa- 
tion at Dagenham. 
SHEPPARD CASTING MACHINES can produce 
INGOTS in 
TRONFOUNDERS, : ALUMINIUM @ BRASS @ BRONZE 
HEAVY GENERAL 
sveuceeeni GUNMETAL @ COPPER @ LEAD | 
ZINC ae REFINED AND PIG IRONS x 


MECHANICAL 


Cn a 
Full particulars on request. 





BRIDGEND ° GLAM. 


*Grams: SHEPPARD, BRIDGEND 


SHEPPARD & SONS LTD. ° 


Tel.: BRIDGEND 567 (5 lines) 
LONDON OFFICE: 153 George St., W.1_ Tel: PADdington 4239 

















EXPERIENCE 








ST. GEORGES 


SHOT BLAST 
PLANTS 


INSTALLED IN THE NEW 


208C 


FOUNDRY 





Fords have chosen the Best 


ST. GEORGES ENGINEERS LTD., 
ORDSALL LANE, MANCHESTER 5. 
Telegrams : “ Georgic’’ Manchester 5 


G 


Telephone : TRAfford Park 1207 (4 lines) 
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ELECTRO-MAGNETIC CLUTCI 





Designed to suit your requirements 


For applications requiring continuous, accurate, reliable, smooth drives with frequent operation at any 
speed, the Burnand Electro-Magnetic Clutch is unequalled. It can be operated automatically or by 
remote control, and its simple construction makes it cheap to run and maintain. The Burnand Electro- 
Magnetic Clutch is fitted by leading machine tool manufacturers and is used extensively for planing 
machine drives where a reversing clutch is required ; it is also ideal for converting old planer drives to 


give faster operation. 
Please write for further details. 





W. E. BURNAND & SON, LTD., 66-106, SHOREHAM ST., SHEFFIELD 1, ENGLAND 











HERES REAL 
V BELT 
ECONOMY/ 




















ADJUSTABLE VEE BELTING Z 

Ask for literature to see how QB ——— 
OPTIMAT CUTS BELTING COSTS ZA ——— 
Supplied in nine sections, including A, B, C,D & M — 
sections. In coils from 170 to 220 feet. EZ hac 


Shorter Z i 
lengths supplied. GZ ane 


Have a belt made to your requirements and prove its 
efficiency for yourself. 


Obtainable from your usual merchant. In case of difficulty write to 


F. TAYLOR & SONS (M/c) LIMITED EZ 


BARR HILL WORKS, BOLTON RD., SALFORD 6, LANCS. Tel.: PEN. 134143 
Distributors’ enquiries invited. SZ 
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A Mew Tool Greet 





Mushet Special “VG "’ high-speed steel is the very latest 
development of tool steels in the United Kingdom, by Samuel 
Osborn & Co., Limited. Remarkable results under production 
conditions are assured, far in advance of other tool steels in 


this category. 
Stocks of lathe tools, planer tools and toolholder bits, in this 
steel, are available in standard sizes. 


IMPROVED PERFORMANCE FROM MACHINE TOOLS 


combinations, 


If you use centre lathes, capstans, automatics, 
planers, shapers, boring mills, etc., these tools will : 


* CUT FASTER 

* LAST LONGER 

* MACHINE TOUGHER MATERIALS 
—including Nimonic alloys 


* REDUCE PRODUCTION COSTS 


@ ALSO AVAILABLE 
IN BAR AND 
BLANK FORM 
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PET SPECIAL VG 


e SPrELL 



































ANOTHER OSBORN 
SUPER PRODUCT 





SAMUEL OSBORN & 


cLYODE STEEL 
FINE STEEL MAKERS STEEL 





worRrk«Ks, 


FOUNDERS 


aH 
“TM 





CO., 


ENGINEERS’ 


LIMITED 


SHEFFIELD 
TOOLMAKERS. 
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HAVE A WORD WITH WOOLSTON 


After nearly a hundred years of building and repairing ships, there 
is not much we don’t know about Engineering. 

With the foundries and shops at our disposal we can carry out 
any engineering job from straightforward welding to the most 
complicated switchgear, from heavy castings to light plate work. 
If you want a “ good engineering job’ —have a word with Woolston. 





SHIPBUILDERS 

MARINE ENGIN 
Write for a copy of $.E.B.§/03— INEERS 
“« Thornycroft Engineering Service to Industry ”’ SHIP R E P Al R E R S 


JOHN I. THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 














“CRAVEN” 5’ 0", 6° 0" and 7’ 0" 
VERTICAL BORING & TURNING MILLS 


OF NEW DESIGN CAN NOW BE OFFERED 


These machines are of heavy construction, each with a 30 h.p. 
constant-speed table driving motor and a twelve-speed gear 
box. Feed traverse to each saddle and its ram is by an 
independent variable-speed motor, and additional constant- 
speed motors are used for all quick traverse movements. 


Duplicate control stations give complete pushbutton 
operation of the main motor and full selection of the ram 
and saddle movements, including change-over from feed to 
quick traverse and vice versa, the various engagements being 
made by magnetic clutch operation. 





CRAVEN BROTHERS (MANCHESTER) LIMITED 


VAUXHALL WORKS - REDDISH - STOCKPORT -: ENG. 
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DIESEL-ELECTRIC LOCOMOTIVES 
FOR MAIN LINE SERVICE 


As part of their far-reaching modernisation plans, British Transport Commission 
called upon BTH to supply ten 800-h.p. diesel-electric locomotives for main-line 
freight duty. The illustration shows the first of these locomotives on test. 





BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED: RUGBY: ENGLAND 


an A.E.1, Company A.5215 











DONALD 


MANUFACTURERS OF ELECTRIC 


AND FUEL FIRED FURNACES 
FOR FERROUS AND NON-FERROUS 
HEAT TREATMENT, POTTERY 
KILNS AND GLASS LEHRS. 





ALUMINIUM: Continuous Billet and Slab Fur- 
maces and Batch type Heat Treatment Furnaces. 






FERROUS 
AND NON-FERROUS 
HEAT TREATMENT: 


Roller ea mae Belt 
and Bell Type Furnaces 
for Bright Annealing, Brazing and Sincering. 









PUSHER TYPE AND 
WALKING BEAM 
GENERAL HEAT TREAT- 
MENT FURNACES. 





TOCL R 
FURNACES 


"LEAD AND 
SALT BATHS 


GENERAL” PURPOSE HEAT TREATMENT 
FURNACES WITH AUTOMATIC CHARGING 
MACHINES AND QUENCH GEAR. 


mc DONALD FURNACES LTD 
DAWLEY BROOK, 
KINGSWINFORD, STAFFS. 
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What we want 


are L & C piston rings! 





With ocknowledgements to Watney, Combe, Reid & Co. Ltd. 


\\ 























BOSLUWOOYW 8 GAWE4LSILEe 2YYW 


Manufacturers of the well- 
known “Patent Double Action 


MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS 
Piston Rings’ for steam engines 


EAGLE FOUNDRY ° SHEFFIELD 11 - ENGLAND PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 





OA. 4607 

















STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 


Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 
Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 

SPECIALITIES: 


Pit Headgear, Pumping Stations, Power Stations 


Se 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE & MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 
LONDON : 32 QUEEN VICTORIA ST., E.C.4. Telegrams : LIVADIA, GLASGOW 


SEQUENCE, LONDON 
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TRADE + 
MANAGING DIRECTOR DAVID C.¥. HIGGS, AMLE.E. 
¢ a MARK 
BIRMINGHAM 6 ENGLAND 








SINGLE PHASE CAPACITOR START MOTORS 
DELIVERY EX STOCK—COMPETITIVE PRICES 


GUARANTEED FOR EVER 


AGENTS AND BRANCHES COVER THE WORLD 
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! PASTSESSOGLEERS 











alse obi Beet 
Artist's impression of Staythorpe Power Station. 


IN Si SRR aD Mad LAN RR a UNS E yP MBEL a 














860,000 ib/hr. 
at STAYTHORPE “B” ae 
Power Station 


(Central Electricity Authority). 





Brown-Riley Steam Generators ranging from 150,000 Ib/hr. to 
860,000 Ib/hr. capacity are being installed in numerous important Power 
Stations for the Central Electricity Authority. 


Staythorpe “B” will have an 860,000 lb/hr. unit complete with 
Brown-Riley pulverised fuel equipment and all the usual ancilliary plant. 
Many much smaller industrial boilers are being built at Whitecrook for 
hospitals, factories and local authorities both at home and overseas. 


JOUN BROWN LAND BOILERS LID 


WHITECROOK CLYDEBANK | | GLASGOW 
London Office: 
8 THE SANCTUARY eeu LONDON, S.W.|! 
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DEUTSCHE EDELSTAHLWERKE 


AKTIENGESELLSCHAFT 
KREFELD (GERMANY 


MARATHON 
FINE STEELS 
A.1.D approven HIGH SPEED STEEL 


TOOt S$Teget 
STAINLESS STEEL 


o Plow HEAT RESISTANT STEEL 
WA ALLOY STEEL 
a U oot od 3 FINE STEEL CASTINGS 

Drysdale Axial Flow Pumps are available WELDING ELECTRODES 


in a wide range of sizes in vertical, horizontal and inclined types for 
land and marine duties. MAGNETS AND MAGNET SYSTEMS 


Where the characteristics of the pumping service are suitable 
HARD METAL TITANIT 


for the employment of the Axial Flow Type Pump a considerable 
saving in installation and operating costs can be effected. 

As makers of both Axial Flow and Centrifugal Pumps, our technical 
services are at the disposal of customers to advise, if required, as to 
the best selection. 


CONDENSER CIRCULATING : SEWAGE PURIFICATION : LAND 
DRAINAGE : WET BASIN IMPOUNDING : STORM WATER DISPOSAL Neila hinze) Meld Ga ate 


IRRIGATION : TRANSFORMER OIL CIRCULATION : HOT WATER 
HEATING SYSTEMS, ETC., ETC. MARATHON FINE STEELS 
ABBEY HOUSE, 2-8 V 


ALE & Co. LTD LONDON, SW! 
& 
CABLES. MARAFINE 


YOKER . GLASGOW TELEPHONE ABBEY 11° 


een 
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Type KN-B to BS2083/195 6 
TEFC ENCLOSURE 
1-20hp* (4-pole) 


*Additional Ratings not 
included in BS 2083 are 
also available up to 50 











With the introduction of the 
new BS2960/1958, squirrel- 
cage motors with Standardised 
Dimensions can now be sup- 
plied with VENTILATED as 


well as TEFC enclosures. 





Metrovick Motors designed 











and built to these specifica- 


tions are known as Types 
Type KN-C to BS2960/1958 


KN-C and KN-B respectively, VENTILATED Enclosure from 
1 to 40 hp (4-pole) 


METROPOLITAN-VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK - MANCHESTER 17 





An A.E.I. Company 1/A801 
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ELECTRODES of every size and kind—mild 





steel electrodes, electrodes for welding 
high tensile steels, creep resisting steels, 
corrosion resisting steels, manganese 
steel, cast iron, and non-ferrous metals— 
Quasi-Arc has them all, including 12 


new electrodes listed here. 





THE 


ENGINEER 


Only QUASI-ARG offers you 
OVER 400 DIFFERENT ELECTR 


FERROMAX A new type of rutile base 
iron powder electrode depositing weld 
metal of low hydrogen content. For the 
first time—positional welding with an iron 
powder electrode. 

CELTIAN A universal iron powder elec- 
trode with cellulose covering; for general 
fabrication work and especially suitable for 
welding pipelines by the “Stove-Pipe”’ 
method. Conforms to American Welding 
Society Classification E.6010. 
CHROMOID No. 4 For all position 
welding of acid-resistant steels of the 
18/8/3 chromium/nickel/molybdenum class 
with or without Titanium or Niobium 
stabilization. 

CHROMOID No. 5 Deposits full aus- 
tenitic stainless steel of 25/20 chromium 
nickel composition, the weld metal con- 
taining less than 4°, Ferrite. 
FERROLOID No. 3 An all position 
electrode of the §5/45 nickel/iron class, 
intended specially for strength welding 
ordinary grey and special duty cast iron and 
“ductile irons”. The deposit is machineable. 
FERRON (new type) For welding mild 
steel in all positions; particularly for heavy 
sections or highly restrained joints, and for 











steel with higher carbon alloy or sulphur 
contents. The use of iron powder in a basic 
type covering gives greater economy. 
PRESSURE VESSEL (new type) Speci- 
ally designed to deposit mild steel of the 
highest quality and to produce welds which 
will show 100% soundness under radio- 
graphic examination. For flat position butt 
and fillet welds and horizontal/vertical 
fillets with a mitre profile. Particularly 
suitable for deep grooves. 

VORTIC (improved type) A universal 
crooked electrode specially designed for 
good positional welding characteristics. 
Features are a quiet arc with excellent 
stability and penetration, good slag control 
and very easy deslagging. 

DUROID No. 3 (new type) Basic cover- 
ing ensures crack-free deposits. Gives weld 
metal with a hardness of 700 V.PN. 
CHROMIUM—MOLYBDENUM 
BEARING LOW ALLOY TYPES 
Three creep-resisting, corrosion-resisting 
electrodes, the weld metal compgsitien of 
which corresponds to low alloy steels used 
for high temperature and high pressure app- 
licatfons. The electrodes are: 1%, Cr/$¢°% Mo. 
2}% Crig%Mo. ® 4/6% Cr/4%Mo. 


For better welding 


QUASI-ARC_ 


and friendly service QUASI-ARC LIMITED - BILSTON - STAFFORDSHIRE | 
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Johannesburg, Transvaal! At night a fairyland of 
light, by day a bustling centre of commerce. A busy 


city, a modern city, a city powered by the G.E.C. 


With the latest contract for two 30 MW turbo-gener- 
ators, the number of G.E.C. sets in Mitaxcsbure’s 
four power stations will total twenty five and will 
provide three quarters of a million kilowatts. And so 
the G.E.C. serves Johannesburg with the power to 
keep a great city alive. A big job indeed—and just 
the job for the G.E.C. with its vast experience of 


electrical generation, distribution and control. 


power generation — 


THE GENERAL ELECTRIC COMPANY LIMITED OF ‘ENGLAND | eee bs 


HEAD OFFICE: 





MAGNET HOUSE KINGSWAY LONDON WC2 fy 
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A fine example 

of an A/C BOARD 
constructed for a large 
steelworks in this country. 


A D/C CUBICLE TYPE 
SWITCHBOARD equipped with 
withdrawable D/C breakers, as supplied to 
Harbour Boards Steelworks and Atomic 
Power Stations. 


ALL A/C BREAKERS ARE CERTIFIED 
IN ACCORDANCE WITH B.S.S. 116 
& 936 for 25 & 31 M.V.A. at 400 volts. 


THE ENGINEER 


for A/C & D/G SWITCHGEAR 


bot 


WHIPP & BOURNE LIMITED 


SWITCHGEAR SPECIALISTS 









Atypicalexampleofan (i@F 
OPEN TYPE D/C 
SWITCHBOARD 
as supplied for Steel 
Works and marine 





The above photograph shows in some 
detail an 
A/C INDUSTRIAL TYPE 
SWITCHBOAR 
supplied to a large tyre manufacturer. 









CASTLETON ROCHDALE LANCS 
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Dennis Kaye 
B.Sc.(Eng.), A.M.1.Chem.E. 

Ben Bedford 

Dip. Chem. Eng. 





Dick Clayton 
A.1.Mar.E. 





Arthur Briscoe 
B.Sc.(Eng.), A.M.I.Chem.E. 


MEET SOME OF 
Charles Mollison OUR ENGINEERS... 


Head Wrightson Processes Limited, 

a member of the Head Wrightson Group of Companies, are consultants 
and contractors to the Petroleum, Petrochemical, Chemical and Nuclear 
industries. The company provides services ranging from the initial planning 
of a project through the design, engineering, purchasing, 

inspection, shipping, erection and commissioning phases. 

The Company also designs and supplies special equipment such as 
“Counterflo” Cooling Towers, “Fin-Fan” Air Cooled Heat Exchangers, 
““Convetube” Furnaces, “F.P.” Pulsation Dampeners and “H.W.” 
Heat Exchangers. We invite you to meet our Engineers to discuss 

the complete range of H.W.P. Services and Equipment that is 






Derek Tow being regularly supplied to industry throughout the world. 
B.Sc.(Eng.), D.Ch.E., You will see a model of the Harwell ‘DIDO’ Reactor engineered and 
MMe. supplied by H.W.P., and a working scale model and specially 
prepared colour-sound film of the “‘Counterflo” Cooling Tower. 


... GHEMICAL AND PETROLEUM EXHIBITION - STAND No. 4 ROW P 


IN THE NATIONAL HALL - OLYMPIA [8th TO 28th JUNE 
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HEAD WRIGHTSON PROCESSES LTD | 


TEESDALE HOUSE - 24/26 BALTIC STREET - LONDON : ECI 
P.O. Box 2608 Calcutta and 603 Royal Bank Buildings Toronto ! 


Offices at: P.O. Box 1595 Sydney . P.O. Box 1034 Johannesburg 
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Awarded the Certificate of the 
Royal Institute of Public Health and Hygiene 





Obtainable from and solely manufactured by : 


WALKERS century ois) LTD. 


BIG difference 


The difference is the 

patented thrust washer—a 
Cheney Worm Drive Clip 
exclusive. It permits the 
















use of a larger diameter Head Office: Century Works, HANLEY, Stoke-on-Trent 
screw, giving deeper, more 
positive tt i ag ent Telephone : 25203 Stoke-on-Trent (6 lines) Telegrams: Viscosity Hanley 


with a never-relaxing grip 
V he \ that withstands greater 

al = \ torque. Yet the Cheney 
Worm Drive Clip costs no ; 


YOU fi 
CHENEY 0! = 


| BRANCHES THROUGHOUT THE COUNTRY 


@ DISPENSERS AVAILABLE 


Trade Enquiries to: 
FENTER LTD, 184 ASTON ROAD, BIRMINGHAM 6 




















a reputation built on 
industrial achievement 


hg you look through a list of insulation contracts completed in recent years by Newalls you 

will see that they relate to many of the most important industrial enterprises undertaken 
since the war. In such a list will appear power stations, oil refineries, chemical works, 
cold stores, as well as many other plants where effective thermal insulation has been 
put to profitable use. Nor are our products confined to this country. For example, some 
600 tons of thermal insulation material was supplied by Newalls to the British Petroleum 
Company’s refinery at Aden. 

Such a record can only have as a basis reliable and proved insulation materials 
combined with an unusual skill in the business of applying them. 

Newalls (Reg’d Brand) range of insulation materials covers all temperature requirements 
from minus 300° F up to over 2000°F, Comprehensive technical publications are available 
dealing with every aspect of thermal insulation and will be sent to you on request. 








INSULATION 





INVESTMENT Newa. | Ss 


BEGINS WITH 





A member of the TURNER & NEWALL ORG 
Offices and Depots at LONDON, GLASGOW, 


NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO, DURHAM 
BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Ve 
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New West works for 
Midiand Motor Cylinder 
Company Limited, Smethwick 
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BOULTON AND PAUL LIMITED NORWICH LONDON BIRMINGHAM 
AP/CE29 
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- MANUFACTURERS OF 
DOCKSIDE CRANES 
FLOATING CRANES 
SLIPWAY HAULAGE WINCHES 
SHUNTING & DOCKSIDE CAPSTANS 
| BREAKDOWN CRANES 
LOCOMOTIVE & WAGON TURNTABLES 
LOCOMOTIVE & WAGON TRAVERSERS 
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SUPERLOO 


(Patent pending) 


gives a 
3 in 1 sling 


e safer mechanical splice 
e slimmer sleeve 
e true centre pull 


The three big advantages of British Ropes’ new 
mechanical splice give you for the first time a safe, 
slim, easily handled splice with a true centre pull. 


The sleeve, made of a specially approved steel, is closed 
over the tails of a Flemish Eye splice, making SUPER- 
LOOP the lightest, slimmest and easiest to handle. It 

is at least as strong as a well made hand splice, and 
practical tests show it to be particularly ideal for the 
hard-worked sling. The smooth exterior of the sleeve, 
and its small dimensions mean that SUPERLOOP 
can be employed in many applications where more 
bulky hand and mechanical splices are impracticable. 
SUPERLOOP is concentric with the rope because of 

the Flemish Eye which is incorporated. A specially 
developed fitting, known asa SUPERLOOP STIRRUP, 

is available to protect the bearing of the eye from wear. 
The development of SUPERLOOP was achieved only by 
intensive research and exhaustive tests, backed by the wide 
knowledge and experience of the manufacturers. 


The construction of the Superloop is fully explained in our 
Brochure — If you are a user of slings — send for this book. 





SUPERLOOP in conjunction with Blue Strand Preformed Rope gives you the perfect sling. 





FORMING THE LOOP FITTING THE SLEEVE PRESS CLOSES THE SLEEVE 
The secret of SUPERLOOP’s true centre pull The steel sleeve is fitted neatly over the tails of Specially designed Dies permit comparatively 
—a Flemish Eye is hand spliced and this alone the splice and is tapped into place entirely low pressures to be used, eliminating any 
gives a strength in excess of the Safe Working covering the wire ends. serious damage due to crushing. 


Load even before the sleeve is fitted. 


Developed by BRITISH ROPES LIMITED Doncaster 
Wire Rope Sales Offices at: Charlton, London S.E.7 - Bankhall Street, Liverpool - Abbots Road, Gateshead - Canute Road, Southampton 
Hospital Street, Birmingham 19 - Western Avenue, Cardiff - Humber Dock Street, Hull - Rutherglen, Glasgow - etc. 
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CONSETT 


POROUS 
SILICA 


A really high-temperature 
j INSULATION... 


& Developed and manufactured by the Consett Iron 
Company Limited, “Porous” Silica Insulating 
Bricks have become established as an important 
addition to the existing range of refractories. 
> Possessing the advantages of a normal silica brick 


combined with high thermal efficiency, “Porous” 
Silica offers to the furnace builder a spalling 
resistant silica refractory suitable for hot-face 
insulation at high temperatures. 


Already in wide use in the glass industry for root 
insulation, “Porous” Silica Brick is also suitable 
for the construction of kiln roofs and side walls 
where its light weight and insulating properties 
are important factors in design and service. 


“Porous” Silica Bricks are made in two grades, 
60% and 50% porosity, the latter possessing a 
higher mechanical strength, rendering it the most 
sultable for constructional work. 


Further information will be gladly supplied on request. 


TEMPERATURE CRADIENT 
60% POROUS SILICA 





250¢ 








K oa 
The high insulation value of “Porous’’ Silica con- 
siderably reduces the total wall thickness necessary. 








CONSETT IRON CO. 


LIMITED 


CONSETT CO. DURHAM ENGLAND 





Telephane: Consett 34! (12 lines) Telegrams: STEEL PHONE, Consett 
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BROADFOOT 





Broadfoot engineering and metal founding has been serving 


marine engineers for a century. Among the specialities for 
which the name has long been noted are valves. The range 
today covers every need—and Broadfoot resources 
guarantees materials, workmanship and delivery. 


Other specialities include tailshaft liners, stern tube bushes, 
valves, castings up to 8 tons in brass, gunmetal and phosphor- 
bronze. Also plain and decorative floor coverings in 
linoleum, cork, rubber, and ““Teakoid”. 


JOHN BROADFOOT & SONS LIMITED 
Established 1852 


INCHHOLM WORKS, FERRYDEN STREET, WHITEINCH, GLASGOW, W44. 
ON ADMIRALTY, AIR MINISTRY, WAR OFFICE & COLONIAL OFFICE LISTS 


Y Whyify 


REGO 7 TRADE MARK 











L. ROBINSON & CO. (GILLINGHAM) LTD., LONDON CHAMBERS, GILLINGHAM, KENT. TEL. 5282 
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Tri-Mor Refractories 


make installation 


easier 


quicker 


PWale medal=t-§ el=16 











MORGAN 


efractories Ltd 


TRI-MOR GRADES 


TRI-MOR Standard Castable 

A medium texture refractory having negligible shrink- 
age up to 1,350°C. Suitable for casting special shapes 
or for monolithic structures. Limiting service tem- 
perature 1,350°C. 


TRI-MOR High Strength Castable 

A similar refractory to Tri-Mor Standard Castable, 
but specially developed to have very high mechanical 
strength over the lower temperature range. Maximum 
service temperature 1,250°C. 


TRI-MOR High Temperature Castable 

Suitable for face temperatures up to 1,600°C; has an 
extremely high resistance to thermal shock; used for 
cast in situ monolithic structures and for pre-cast 
refractory shapes; can be applied with a cement gun. 


TRI-MOR High Temperature Mouldable 


A plastic refractory for use up to 1,650°C ; low 
shrinkage and a high resistance to spalling. Supplied 
mixed to the correct consistency for installation. 


TRI-MOR Dense “Guncrete”’ 


A hydraulic setting refractory with a maximum service 
temperature of 1,300°C. It has a high resistance to 
abrasion. Designed for application by cement gun, 
but can be trowelled. 


TRI-MOR Insulating Castable 


An insulating castable for maximum service tempera- 
tures of 1,200°C; low thermal conductivity is its 
main feature. 


TRI-MOR Insulating “Guncrete”’ 


Similar to Tri-Mor Insulating Castable but for 
application by cement gun. 


Full details of each grade are available on request. 





Soaking pit cover in Tri-mor High Temperature 
Castable with ceramic keys. 





For further information please write to: MORGAN REFRACTORIES LTD. 
NESTON, WIRRAL, CHESHIRE. TEL: NESTON 1406 se ote 
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AUB. 


The system of Honeycomb Sandwich 
Construction, developed by Avro for 
aircraft, has been used with outstanding 
success for radar aerials. Using this system, 
Avro have designed and built large reflector 
faces both in single and double curvature 
which form an integral part of the aerial 
structure itself, thus saving weight and 
assuring accuracy of profile. Built in sections, 
such aerials are easy to transport and erect, 
while their light, stiff structure is capable 

of withstanding high wind forces. 
Companies associated with us in the 
Hawker Siddeley Group are experienced 

in the design and construction of the 
supporting frames, turn-table and concrete 
foundations and have provided generating 
plant and electrical power equipment 

for similar installations. 


a ae ee 


Sree eo sarki ; 
a ae Tener cea se = 4 
‘ ; 5 Plage i | 


ED aE 









>. A. V. ROE & CO. LIMITED., Greengate, Middleton, Manchester 


MEMBER OF HAWKER’ SIDDELEY/ONE OF THE WORLD’S INDUSTRIAL LEADERS 
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These photographs show a 7 ton limi- 
ted-swing crane installed at Appleby- 
Frodingham Steel Company for hand- 
ling steel billets. The turning gear 
enables the driver to unload, stack and 
later re-load the entire stock single- 
handed. 


The cabin gives excellent visibility to 
the driver, who operates the crane with 
two joysticks—one for hoisting and 
slewing, the other for travelling and 
traversing. Loads are handled with 
greater speed, precision and safety by 
Butterley limited-swing cranes. We 
welcome your enquiries. 


THE 
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THE BUTTERLEY COMPANY LIMITED ° RIPLEY * DERBY ° ENGLAND * Tel. RIPLEY 411 (9 lines) 
London Office: 9 UPPER BELGRAVE STREET, S.W.1 Tel: SLOANE 8172/3 
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that, fiwishiug touch | 


There may be differing opinions about lipstick, 
but there is no doubt that for women it is the finishing touch, 
to be selected with care and applied with precision. 
Engineering products are far removed from lipstick, 
but manufacturers cannot afford to ignore those finishing touches 
which promote eye appeal. REDCAPS, besides providing complete protection 


are also enhancing a wide range of products. 


USE REDGAPS ON:- 

MACHINED COMPONENTS OF EVERY DESCRIPTION 
CARBURETTORS + COUPLINGS + CONTROL 
EQUIPMENT + FILTERS + FUEL INJECTION 
COMPONENTS + HYDRAULIC CYLINDERS & 
COMPONENTS + PUMPS + PRESSURE GAUGES & 
INSTRUMENTS + PNEUMATIC TOOLS + PIPES- 
BENDS - ADAPTORS + REFRIGERATION UNITS 
ROTARY UNIONS + SCREW & PLUG GAUGES 

SERVO EQUIPMENT + VALVES, ETC., ETC. 


REDCAPS 


SUPER OIL SEALS & GASKETS LIMITED FACTORY CENTRE, BIRMINGHAM, 390 


* 
SAMPLE REDCAPS SENT ON REQUEST 


State American or B.S.P. threads 
or non-thread taper type. 
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SPECIAL ALLOY 
STEEL PILGER ROLLS 





“RESISTA 51” 


assures 







greater 






output 







and 






reduced 





maintenance 





HADFIELDS LTD., EAST HECLA WORKS, SHEFFIELD, ENGLAND , 





THE ENGINEER June 6, 1958 


Heavy tonnage 
grinding 
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with LOPULCO MILLS 


Efficient, dustless grinding at all load conditions with 

no actual metal to metal contact. High capacity with small 
space requirements. Power consumption is extremely 

low and very little maintenance is required. 


For further details write to: 


INTER ONAL COMBUSTION PRODUCTS LIMITED 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.1,. TELEPHONE: TERMINUS 2833 WORKS: DERBY red 


TGA ine 
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Refractory service conditions are generally 
most severe in the “‘clinkering zone”, 
where the final clinkering or incipient 
fusion of the charge takes place, it is in 
this zone that refractory replacements are 
most extensive. Generally, the satisfactory 
performance of any refractory used in this 
zone is dependent upon the formation and 
retention of a clinker coating, which mini- 
mises chemical attack and thermal shock. 
When conditions of chemical corrosion are 
particularly severe, Spinella “A/C”’, a basic 
brick, is necessary. 


Send for Technical Brochure 
‘GR REFRACTORIES 
for Portland Cement Rotary Kilns’ 


EFRACTORIES LTD 


GENEFAX HOUSE - SHEFFIELD 10 - SHEFFIELD 31113 


375 


ABBOTT 


/ NEWARK 











Taylor Stoker Company Ltd 


—we~ waggons 
timber 
okey: § 4a >5 com 
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DISHED & FLANGED 
VESSEL ENDS 
BOILERS - LOCO 
FIREBOXES and all 
PRESSURE VESSELS 


Riveted or Welded 
* 


WELDED and FLANGED 
WORK A SPECIALITY 








ABBOTT & CO. 


Newark 


LIiMi«ItTteEe ob 


ABBOTT BOILER WORKS 
NEWARK: NOTTS ENGLAND 


4 
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if you could take 
an X-ray photograph 


You would see that the “ Starcast ’’ smooth finish is more 
than skin deep, in fact, quality is consistent throughout. 
Shrewd buyers specify ‘‘ Starcast ’’ for a really good 
casting at a reasonable price. 


MACHINE SHOP SERVICE 

Our modern machine shop service including gear cutting 
and horizontal boring will economically speed your 
production programme (A.1.D. approved). 





From } Ib. to } ton. 
Grey Iron Castings up to 17 tons B.S.S. 1452. 


ACCURATE CASTINGS IN: 


| in a GREY IRON - BRASS - GUNMETAL - 
ALUM BRONZE - ALUMINIUM ALLOY 


STERED TRADE MARK (SAND & DIE). 





Our Representatives are ready to visit you anytime. Write to:— 


THE STAR FOUNDRY LTD., BILSTON, STAFFS. = Telephone: BILSTON 41474/5 








AT BOWATERS MERSEY PAPER MILLS... 


LINATEX takes the ‘wurry out of slurr 


For five years now Bowaters have experienced trouble free 














service from three 3” LINATEX pumps handling china 
clay slurry. 

Long-life Linatex—g5°, pure natural rubber—tough and 
abrasion-resistant, is the secret behind the success of these 
pumps. 

As a result, Bowaters have installed this 6 inch Linatex 


Pump for the job of stock re-circulation and feed to filter. 


Our Resident Engineer for your area is always ready to discuss, 
and help solve, your pumping problems. 








AT THE 
EAST LANCASHIRE 
PAPER MILLS 


Linatex valves were 
chosen for the abrasion 
and corrosion-resistant 

qualities of this 
tough material. 







A F PUMPS & VALVES 
WADE ENTIRELY AT OUR 
YA CAMBERLEY WORKS 


WILKINSON RUBBER LINATEX LTD - CAMBERLEY - SURREY - Telephone: Camberley 1595 - Factories and Distributors throughout the world. La corn. 
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runs smoother on 


chain drives 





MORSE CHAIN DIVISION 
BORG-WARNER LTD-LETCHWORTH:-HERTS-TEL: LETCHWORTH 2170 


MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS, TORQUE CONVERTORS, 
ONE WAY CLUTCHES AND MORSE CHAINS 
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Recently completed 
Sidings at the new 
Ravenscraig Works. 
Photograph by permiss- 
ton Messrs. Colvilles 
Led. 


HENEAGE STREET, 
LONDON E.i 


BISHOPSGATE 


P, & W. MACLELLAN 





LTD. For over 60 years Ward have been 
building sidings. Backed by the re- 
CLUTHA WORKS, GLASGOW sources of the WARD group of 


companies, Rail Department’s facili- 
ties enable the carrying out of 
contracts of all sizes simultaneously, 
irrespective of location. 


Builders of STEEL BRIDGES, PIT- 
HEAD GEARS, TANKS, MARINE 
SLIPWAYS, LOCK GATES, 
JETTIES, and STRUCTURAL 
STEELWORK. Manufacturers of 
STEEL RAILWAY WAGONS, 
BUFFERS and SLEEPERS. Con- 
tractors for RAILWAY PLANT 
and STORES 


THOS. W. WARD LTD 


Chief Offices : 
129, Trongate, Glasgow 


Regd. Offices: Clutha House, 


S.W. 


10, Storey’s Gate, 
Westminster, London, 
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By WARDS 


ALBION WORKS 
PHONE 26311 (22 lines) * GRAMS “FORWARD ~ SHEFFIELD’ 
LONDON OFFICE: BRETTENHAM HOUSE 
LANCASTER PLACE « STRAND - WC2. PHONE TEM 1515 


SHEFFIELD 


SC.48 








BSS. LTD. SPECIALISE IN 
EQUIPMENT FOR STEAM, 





Att GAS, WATER, AND AIR, 
sizes 
puTies AND CATER FOR THE 
aEPAIR NEEDS OF ENGINEERS 
at YOUR ; 
so es IN ALL INDUSTRIES 
WRITE OR PHONE 
YOUR NEEDS TO» 
BRITISH STEAM SPECIALTIES L” 
FLEET STREET LEICESTER. 
PHONE: LEICESTER 20685/6 
Stocks at LEICESTER « LONDON ~- LIVERPOOL - GLASGOW 
BRISTOL MANCHESTER NEWCASTLE-ON-TY NE 
BIRMINGHAM ad DUBLIN BELFAST 
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The Vokes Genspring ‘M’ range of Constant Support 
Hangers is the culmination of long, practical experience 
and laboratory research by Vokes’ engineers. Originally 
designed for rugged marine use, the ‘M’ range is more 
economical, both in application and first cost, and more 
compact than existing types; it also requires less headroom, 
Together with the other Vokes Genspring Constant Support 
Hangers, the new ‘M’ range provides the solution to any 
pipe suspension problem. /f you would like to know more, 
please send for full details of both types of Vokes Genspring 
suspension systems. 


Features of the new ‘M’ range: 
e Lower first cost 

e Increased travel 

e Less headroom required 


e Suitable for all applications #X 
PPI Seip TO gh Tig Peeler ara mien Meer Ate 


Vokes GenSpPring SUSPENSION SYSTEMS 


DEPT. H/5 VOKES GENSPRING LTD - GUILDFORD - SURREY von 


CASCADE esi: 








COOLERS 





We are fully equipped to carry 
out promptly the erection of 
Cooling Towers. Our rep- 
resentative will call upon you 
at any time. 


INQUIRIES INVITED. 


CASCADE WATER COOLERS LTD., BREWERY LANE, DEWSBURY 


Telephone: Dewsbury 173 






















REDUCE YOUR 
STEAM COSTS 
THREE WAYS 








CONSTRUCTION 
FEATURES 


with the Foster Wheeler 


PACKAGED 
STEAM 
BOILER 


AVE on first cost because the FW unit is pre-engineered 
and shop fabricated from standard parts. 







Cut installation costs .with a compact, space-saving unit that’s 
despatched completely assembled — ready to set on a simple 
foundation. 


Save operating costs because FW Packaged Steam Boilers 
are designed for high sustained efficiency and exceptional 
ease of inspection and maintenance. 


The Foster Wheeler Packaged Steam Boilers, in capacities 
from 10,000 to 46,000 Ib/hr, are the most up to date in steam 
plant design, reflecting more than 50 years’ service to the 
power generating industry. 


WHEELER LIMITED 


FOSTER 
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BIBBY COUPLINGS 

















THE WELLMAN BIBBY CO. LTD. 


PARNELL HOUSE, 25, WILTON ROAD, LONDON, S.W.1 


Telegrams: COUPLINGS, SOWEST, LONDON. Telephone: ABBEY 1194 


POWER TRANSMISSION— 
through the medium of 
FLEXIBLE 
FABRIC 
COUPLING 
DISCS 








Are easily assembled. 

Give extreme torsional flexibility. 

% Absorb irregularities in load variations. 

% Axial and parallel misalignments are corrected. 


* 
* 


ESTABLISHED i895 


HERMETIC pyBBER C2 [7 


Hermetic Works, Ryland Street, BIRMINGHAM, 16 











"Phone : EDGbaston 0983/4 Telegrams : ‘Hermetic Cirminghem.** 
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93 c.ft. cap. mine car 
for 36° rail gauge. 














FOR MAAIMAM OUTPUT — 


MORE MINES ARE USING | DESIGNED AND BUILT BY THE 
FOREMOST LIGHT RAILWAY ENGINEERS 


MINE WITH WORLD-WIDE 
ul SOr. CARS EXPERIENCE AND RESOURCES 








We Yaa Waal? Ve 


3 ton capacity mine car, 

to N.C.B. standard design. 

Hudsons build in all sizes 
for all rail gauges. 





The ‘‘Lofthouse’’ 44 ton, 
(180 c.ft.) capacity 
mine car. 
















London Office: LOCOMOTIVE HOUSE, 30/34, BUCKINGHAM GATE, S.W.1 
Telephone : ABBEY 7127 Telegrams : RALETRUX SOWEST 


ROBERT HUDSON LIMITED, 
Raletrux House, Meadow Lane, Leeds Tel. 20004 LEEDS | 
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MODERN ELECTROFILTERS IDENTICAL WITH THIS 





















ARE INSTALLED AT— 
Margam for No. 4 blast furnace 
Pretoria for S.A. Iron & Steel Corpn. Ltd. 


ARE BEING INSTALLED AT— 


Burnpur for 3 & 4 blast furnaces 


ARE TO BE INSTALLED AT— 


Margam for No. 5 blast furnace 


BIRMINGHAM 3 TEL: CENTRAL 7714 





LODGE-COTTRELL LIMITED - GEORGE ST PARADE rell 
Sa ee eS: z aeons 


OVERSEAS AGENTS 


Continental Europe: South Africa: Australasia : 
Léon Bailly, Ingénieur Conseil, Avenue des Sorbiers, Branch Office 76, Magor House, F. S. Wright, 465, Collins Street, 
Anseremme-Dinant, Belgium. 74, Fox Street, Johannesburg. Melbourne, Australia. 
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SOLUTION TO TOUGHEST 
INDUSTRIAL BRAKING 





Are you faced with difficult braking problems where conventional “off-the-shelf” 
brakes simply cannot do the job economically, if at all? 

Are torque, energy and space your major considerations ? 

Get the facts of how they are solved by custom-built Goodyear Industrial Disc Brakes, 
based on the technique developed by Goodyear to control the largest and fastest 
aircraft in the world. 


Consider these features : 
* Any combination of torque and energy capacities. 


* May be operated hydraulically, mechanically or pneumatically. 
* Simple installation with minimum servicing. 
* Quick, easy replacement of linings. 


* Certain types may be provided with automatic adjustment 





to compensate for lining wear. 
a We, 


INDUSTRIAL DISC BRAKES by GOOD #VEAR 


> ENGINEERING PRODUCTS 
Send details of your problem to :— SS DIVISION 
“SS 


THE GOODYEAR TYRE & RUBBER CO. (G.B.) LTD. ENGINEERING PRODUCTS DIVISION, WOLVERHAMPTON 
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MORE WORK FOR MERL 


A week or two ago we commented on the first report 
of the new Research Council of the Department of 
Scientific and Industrial Research. That Council clearly 
has it in mind that the establishments which come directly 
under its control should restrict themselves to particular 
kinds of research work. Pure research should be left to 
the universities ; and research of more direct application 
within industry should be done by research associations or 
by individual firms. That such a definition would still 
leave plenty of room for D.S.I.R. establishments to con- 
tinue and to expand their work is now demonstrated by 
the report, just published, of the Mechanical Engineering 
Research Laboratory. That laboratory is presided over 
by a board of which Sir Andrew McCance is chairman 
and a report to the Council signed by him lists a number 
of researches which the Board believes ought quite 
urgently to be undertaken to “ assist outstanding indus- 
trial developments.” None of those researches would be 
“pure ”’ by university standards ; nor, save for one only, 
do we think any would prove attractive to industrial 
research associations, at least until some of the more 
fundamental groundwork has been done. Research 
using high pressure techniques, it is felt, would lead to 
new knowledge of the physical properties of existing 
materials and, in conjunction with high temperatures, 
the production of entirely new materials by changing 
crystal structures. This sounds to be a line of research 
eminently suited to MERL. Interestingly the laboratory 
is beginning to give attention to the design of pumps. 
Anyone who knows anything about the unsatisfactory 
basis on which pumps are at present designed must admit 
that an investigation of the theory of blade design ought 
to have high priority. It should have had it long ago ! 
Sir Andrew points out that the increasing interest being 
shown in the economics of pumped storage schemes in 
conjunction with nuclear power generation makes it 
desirable to study the problems arising when the same 
rotor has to be used both as a pump and a turbine. In 
the decade since it was founded by breaking it away from 
the N.P.L. the Mechanical Engineering Research Labora- 
tory has become especially well known for its work in 
the fields of friction, lubrication and bearing design. It 
is now thought that research in those fields could be 
extended to cover a greater range of temperature con- 
ditions and to cover also the use of low friction bearing 
materials or chemically treated surfaces in place of liquid 
lubricants. No other laboratory could so appropriately 
carry out that work. Research into the development of 
heat exchangers is, again, work particularly appropriate for 
the laboratory to undertake. The application would be 
not only to nuclear power or to gas turbines. There 
appears to be a possibility that air-cooled condensers 
might replace water-cooled ones with a substantial simpli- 
fication of design and operation. The only newly pro- 
posed researches which seem to us only doubtfully appro- 
priate to MERL are those suggested into the effects of 


irradiation on metals such as niobium, tantalum, zir- 
conium and beryllium all of which are or may be used in 
nuclear reactors. Could this work not be better done at 
Harwell ; or by the British Non-Ferrous Metals Research 
Association ? Or is there some special reason, not 
brought out in the report, why MERL should be 
entrusted with the work ? 


FUTURE FOR FLYING BOATS? 


So much attention has, of late, been directed to the 
value of the oceans as an excellent hiding place on which 
to base strategic weapons intended as a deterrent, that 
there is discernible a tendency to forget what has long 
been known, that water provides an indestructible flying 
field. That a marine aerodrome has certain special 
advantages is frequently noted by the prophets of nuclear- 
powered aircraft, which are expected to be desperately 
sensitive to maximum landing weights and may well be 
unwelcome at airports for other reasons than noise. 
But the renaissance of the flying boat should not lie 
so far in the future as this consideration alone would 
suggest. It is becoming increasingly clear that the equip- 
ment to fight a nuclear war is not merely too expensive, 
but also may be too specialised for tactical, as opposed to 
strategic, employment ; and we see fresh weapons evolving 
for this special purpose. An example of such a weapon is 
afforded by the N.A.T.O. light fighter. The principal 
reason why special aircraft have had to be built, at the 
cost of much delay, for a performance hardly ambitious 
by the standards of to-day, is the requirement that 
operation from a grass field must be practicable. This 
is no more than a reasonable demand in view of the 
immensely enhanced value of mobility in modern war, 
and it has caused the rapid emergence of many and varied 
short- or vertical-take-off-and-landing projects. But while 
the fighter able to land at zero speed by virtue of its thrust, 
and heavy support transports able to take off from rough 
or loose surfaces, appear to be almost within our grasp, 
for many purposes it would be wise to capitalise on the 
ubiquity of open water. Attack bombers (not the 
relatively low-powered, flight-refuelling masterpieces of 
structural and aerodynamic efficiency that execute long- 
range missions with awe-inspiring deliberation) will 
require to take off heavily laden but, if they have any 
evasive capability over the target, should be amply 
powerful to rise on to step or hydro-ski. It would, we 
have no hesitation in saying, be rash to assume that there 
will be no place for the military employment of marine 
aircraft during, say, the next ten years. But that assump- 
tion has very nearly been made in this country. For, 
with the withdrawal of the “‘ Sunderland ” from service— 
after a career that surely will be remembered even with 
that of the Bristol Fighter—there are now no seaplane 
crews in being, and within a few years there will not 
even be a nucleus to act as instructors or a cadre for any 
water-based air force. Aircraft can always be bought, 
at a price, but loyal and trained crews cannot. Surely 
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at least a token seaplane force should be maintained, if 
not by a Coastal Command then by the R.N.A.S ? 

It would, of course, be absurd to suggest that the 
equipment for such a force must be developed in this 
country. The facts that the “Sea Vixen” is far from 
ready for delivery to the user arm, and that the latest 
naval aircraft to be revealed, the “‘ N.A.39,” is unmistak- 
ably a high-subsonic design, show that the industry—or 
the procurement authority—is already stretched beyond 
its power to deliver goods. In fact, the Minister 
of Supply has disclosed that there are at present 
no plans to construct flying boats in this country. 
But it has now been recognised that, of the very many 
kinds of aircraft needed in war and commerce, only 
a proportion can be built in this country; the 
remainder will have to be imported, as were the 
Boeing ‘“ Washington,” the North American “Sabre” 
and the Douglas “Skyraider.” There is already 
in production in one of the N.A.T.O. countries an 
attractive amphibian that has even found a market in 
the United States, itself the origin of so many fine designs 
of such machines by Sikorsky, Loening and others. 
We might well be able to afford to purchase examples of 
this machine out of the proceeds of aero-engine licensing 
agreements. A more orthodox approach might be to 
acquire some of the heavy, long-range American boats 
that would enable the Navy to give our fishing vessels the 
protection they may well come to need in the future. 


HOW WE THINK 


Having just read an address which Sir David Anderson 
presented to an Engineering Faculty Conference at the 
Royal College of Science and Technology, Glasgow, last 
February, we feel strongly inclined to tease him about it. 
For in the earlier part of his address, which was entitled 
“Some Current Problems in Technological Courses,” he 
was at some pains to rebut the criticism, often made of 
technological courses, that students are not being taught 
to think. Yet later on he remarked that he had “ a shrewd 
suspicion ” that many of our mental processes are carried 
on at a low level of efficiency and he had a feeling that the 
problem of improving that efficiency might “ handsomely 
repay investigation by experts.” Perish the thought which 
he might possibly be taken to imply that professors dare 
not attempt to teach students to think merely because they 
cannot think efficiently themselves! We would not 
propagate so rude an idea. But in recognising in himself 
an inefficiency in thinking which many other people will 
admit experiencing, does he not, effectively, support the 
argument that universities and colleges ought more 
deliberately to set out to teach their students how to think ? 
Moreover, where else could one more appropriately 
expect to find experts capable of analysing thought pro- 
cesses than at a university or college ? 

In thus teasing Sir David, we do so because it seems 
to us he may really “have” something. How many 
authors of books or technical papers which have been 
hailed as models of clear and logical thinking would care 
to reveal all the murky and humiliating by-paths they 
traversed in thought before reaching conclusions, subjects 
of so much praise ? How few of us follow religiously 
even the most elementary of rules in seeking to think 
logically ! Do we, for example, always define sufficiently 
clearly the object of our thinking ? Do we always care- 
fully collect all available information before deriving 
conclusions ? In rejecting an item of information as 
irrelevant are we always as careful as we should be to 
confirm that it really is irrelevant ? It is horribly easy to 


reject as “irrelevant ” what we innately perceive to be a 
complicating factor or even an inconvenient fact in opposi- 
tion to some favoured hypothesis which we have formed. 
Moreover, the more deeply we enter into a subject the 
more easily we seem to become enmired. To reach the 
Himalayan peak of our ultimate objective we rush to the 
conclusion that a lesser peak must first be scaled. Without 
bothering to check that conclusion we spend hours, days, 
or months, labouring to master the lesser peak only to 
have it dawn upon us after a time that its mastering would 
be an irrelevance ; or that, through a failure to check up 
on some elementary fact, we have been seeking to climb 
a sheer face when a simple path goes up the other side ; 
or that any approach to our lesser peak yields nonsensical 
conclusions, that it must yield such conclusions, and that 
it was obvious from the very beginning, if we had not gone 
rushing up its lower slopes, that it would yield such con- 
clusions ! Indeed, in any process of thinking one of the 
first difficulties seems to be that of clearing away a kind 
of rubble of inaccurate, lazy, or emotional lines of thought 
often leading to preconceived conclusions which we would 
love to prove right. Another serious difficulty—a much 
more creditable one—is that of deciding from a mass of 
possibly relevant information what is, in fact, relevant and 
what is not. But other humiliating experiences will always 
follow. By a mathematical process, for example, we find 
a rate of change of some factor of just the character which 
may excitingly support an hypothesis which we favour. 
We chase off into a whole set of intricate subsidiary 
calculations leading, unaccountably, nowhere, before 
discovering that the rate of change refers to x and not, 
as we had rashly concluded, without a check, toy! And 
so it goes on; we stagger from one abysmal error to 
another. A genius, no doubt, perceives how to get directly 
towards his objective in thought. He never leaves the 
straight and narrow road. The rest of us go stumbling 
around beating our heads against brick walls and exploring 
the detail of blind alleys. We reach the truth by a process 
of elimination, having tried first to prove almost all 
possible erroneous hypotheses the true ones! Would it 
not be worth while setting up a Chair of Original Thinking 
somewhere to teach us how to avoid making such asses 
of ourselves ? But perhaps the logicians would claim that 
they have done just that already ! 


COURSES IN TECHNICAL AUTHORSHIP 


We are glad to note that, following up its establishment 
of a course and examinations in Technical Illustration the 
City and Guilds of London Institute has now drawn up a 
syllabus for a course and examinations in Technical 
Authorship. The preparation of such a syllabus has 
probably proved as difficult a matter as the preparation 
of one in Illustration no doubt turned out to be. For 
there are aspects of authorship which cannot in any 
ordinary sense be taught. A man may never make a 
mistake in English grammar and he may arrange his 
material logically and express himself quite clearly. Yet 
the result may be so dull that no one will read it ! Writing 
attractively is in fact an art. Nor do we agree with the 
suggestion which is frequently made that there is a kind 
of utilitarian technical English which anyone can quickly 
learn to use. English is so flexible a language and its 
shades of meaning are so dependent on context and word 
arrangement that proficiency in its use can only be attained 
by constant practice. Fortunately that point has been 
recognised. Much attention is given in the syllabus to 
such things as grammar, presentation, and words and 
their meanings, besides, of course, more technical matters 
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related to methods of reproduction, format, type-faces, 
binding, &c. But in “Notes for the Guidance of 
Teachers” it is strongly emphasised that “ students 
cannot be taught to write well merely by being lectured 
to ; and it is suggested that a high proportion of the 
course time should be given over to a progressive series 
of exercises in technical writing.” Further, “ the great 
value of criticising, amending, re-drafting and re-arranging 
examples of unsatisfactory technical writing should not 
be overlooked.” The intermediate examination will be 
offered for the first time in 1960 and the final examination 
in 1961. An increasing number of firms, more particularly 
in the aircraft and motor-vehicle industries and in electrical 
and electronics manufacture, not to forget the Armed 
Forces, are taking an interest in issuing really well pro- 
duced instructional books, catalogues, monographs and 
other technical material. There should be plenty of room 
in industry for men who have successfully completed this 
new course. The standard to be attained for entry ranges 
from an adequate command of English at General Certifi- 
cate of Education, Ordinary Level, plus a completed 
engineering apprenticeship to “a suitable university 
degree or higher diploma plus two years practical experi- 
ence.” But we confess to wondering how any college 
will be able to devise a course, within the syllabus, from 
which men of such very different educational attainments 
will simultaneously benefit. It will be interesting to see 


the outcome. 


PUBLIC CITY TRANSPORT 


One of the less expected consequences of the London 
bus strike has been the proposal seriously put forward in 
a letter to The Times that buses should henceforth be 
banned from inner London! For instead of the traffic 
congestion that everyone feared would be a consequence 
of the disappearance of the buses there has been less 
congestion. Only the parking of cars has proved a 
problem. It can hardly be doubted now—for the number 
of private cars is rapidly growing—that public surface 
transport of passengers in this country is likely to experi- 
ence the same steady fall in usage that it has experienced 
in American cities. Sir John Elliot and other economists 
and organisers may argue convincingly that it would be 
better to ban the private vehicle from central London. 
But, in fact, comfort and convenience clearly mean more 
to many people than cost. We suspect incidentally that 
it is the same factor of convenience rather than economy 
that makes the C-licence lorry so attractive. The 
L.T.E. is thus in a cleft stick. For if in face of a 
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demand by busmen that their wages should be raised 
fares had to go up, further impetus would be given to the 
already observable trend of falling traffic ; and since the 
L.T.E. depends on bus profits to outweigh a deficit on its 
rail operations a fall in bus traffic might necessitate an 
increase in fares all round ! Nor in an unprofitable and 
contracting industry can the wage-earner be expected to 
consent to carry “ the baby ”’ by accepting low wages. One 
answer, of course, might be to ban the private car (and 
the motor-scooter ?) from a large area of central London 
altogether, thus forcing the public to travel by rail, and 
bus ; to refuse to make provision for the parking of 
private cars; and to limit road improvement to the 
minimum. That is a solution which might appeal to the 
Treasury and to the L.T.E. But it is very improbable that 
it would be accepted by the public. For it runs counter 
to the whole trend of development. Instead it would be 
better to accept the trend and study how evolution 
towards a city whose workaday inhabitants will in the 
future come to it increasingly by private transport can be 
so treated as to make the falling activity of public transport 
occur as painlessly as possible to all concerned. 


DANGER OF WORN-OUT HAND TOOLS 


We have little faith in horror posters. We do not 
believe they are any more effective than less bloodthirsty 
affairs. For it is a strange but probably invaluable 
quality in human nature that none of us ever believes 
that an accident will befall us. It is always the other 
fellow who is due to get hurt. Thus we think posters 
tending to arouse interest in other people’s safety are 
more effective than those, such as horror posters, designed 
to make individuals appreciate dangers to themselves. 
But though in a new campaign it is about to begin the 
British Safety Council is to use horror posters (of which 
we disapprove), we have nothing but praise for the 
object of the campaign. According to Ministry of Labour 
official statistics, unserviceable hand tools inflict only 
about 14,516 injuries per year. But the Council believes 
these figures are definitely misleading. We can well 
believe it ; so will all engineers who, as part of their 
training, have spent many months in an engineering 
works. For the Ministry’s figures relate only to accidents 
incapacitating workers for three days or more, whereas 
many minor injuries inflicted by worn-out hand-tools 
will keep workers out of production only for a few hours. 
The Council assesses the number of injuries thus inflicted 
as around half-a-million a year ; hence its campaign to 
stress the need to scrap worn-out and damaged hand 
tools. We hope the campaign will prove effective. 





“ BLAST FURNACES ON THE TYNE” 

“ The discovery of large beds of ironstone in Cleveland and other 
parts of North Yorkshire, in addition to creating an extensive trade on 
the Tees, has latterly given a considerable impetus to the iron trade 
on the Tyne, as shown by Messrs. Wm. Beverley and Co. having 
built four blast furnaces at Jarrow, a small village on the Tyne, about 
four miles below Newcastle, which, from their | size and the 
completeness of their arrangements, are creating considerable interest 
among the engineers in the North of England. The works are con- 
no by the Poulop and Jarrow Railway to the important coalfields 
of Northumberland and Durham, and have river frontage to the 
Tyne, with wharves, fitted with Armstrong’s hydraulic cranes, especi- 

ly adapted for delivering the ironstone, which is brought principally 
from Staithes, a small village on the coast near Whitby, by screw 
colliers on their return from London, after delivering coal. 
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“Mr. A. Slate, the eminent engineer, was inted consulti 
engineer to the company, and, in conformity with his in the 
Cleveland and other districts, the furnaces were made of the following 
large dimensions : Height from ground to charging holes, 60 feet ; 
height from charging place to top of head, 13 feet; diameter at 
boshes, 17 feet 9 in. ; diameter of hearth, 7 feet..... The blast is 
produced by five of Slate’s hi engines, with blowing cylinders 
50 in. diameter and 2 ft. 6 in. stroke, each of blowing 
cubic feet of air per minute, at a pressure of 3 Ib. per square inch, 
the engines running eighty revolutions per minute. ... 
is conveyed by a 4 ft. diameter tube to the heating stoves (ten in 
number), which are of the usual U pipe construction, and from thence, 
by an 18 in. diameter oval iron to the five tuyeres by which each 
furnace is supplied.... Two of the furnaces are now in blast, and 
give promise of producing a very large quantity of iron.” 


: 
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Sugar from Beet 


No. I 


Every year between 4,000,000 and 5,000,000 tons of sugar beet are grown in this 
country on about 400,000 acres of agricultural land. The British home-grown 
sugar industry has a long history, though it is only in the last twenty years or so 
that it has become firmly established. Mechanisation of all stages of beet culti- 


vation and harvesting has done much to further the industry’s progress. 


Here 


we deal with the mechanisation of beet growing. 


HE first successful attempt to produce 

sugar from beet was made by a German 
chemist, Andreas Marggraf, in 1747. But 
many years went by before the manufacture 
of sugar from beet was tried in this country. 
In the middle of last century there were a 
few sporadic attempts made, in Essex and 
elsewhere, to encourage the growth of beet 
for making sugar, but they had then to be 
written off as failures. It seems, however, 
that a certain amount of propaganda for the 
crop continued and many people came to 
realise that sugar beet could be satisfactorily 
grown in this country. Nevertheless, invest- 
ment for the erection of processing factories 
was not attracted, and in the early years of 
the present century it did not appear at all 
likely that a British home-grown sugar 
industry would be established ; cane sugar 
could be imported at a low price. 

The pioneering efforts, however, went on, 
and in 1912 the first modern sugar factory 
in this country was built, mainly with Dutch 
capital, at Cantley, in Norfolk. The operat- 
ing company managed to persuade farmers 
in the area to grow enough beet to keep the 
factory going for four seasons, but the 
venture was a loss financially and in 1916 the 
factory was closed. By then, of course, sugar 
supplies had become seriously curtailed 
through the exigencies of the first world war. 
In 1917 the Government gave approval to a 
scheme for granting financial aid for sugar 
beet cultivation. This was one of the factors 
which led to the re-opening of the Cantley 
factory in 1920, and a year later a second 
factory was opened at Kelham, in Notting- 
hamshire. But financial difficulties con- 
tinued to hamper the progress of these 
factories, and the failure of the home-grown 
sugar industry was only averted by the remis- 
sion of excise duty on home-grown sugar, and, 
subsequently, by Government subsidy. The 
arrangement about the latter was that, from 
1924, there should be a subsidy on home- 
grown sugar which was to be progressively 
reduced over the succeeding ten years as the 
industry gained experience and became able 
to cut its production costs by more efficient 
working. An Act of Parliament to authorise 
this was passed in 1925. 

Before that ten-year period had elapsed 
the eighteen factories (seventeen in England 
and one in Scotland), which are now operat- 
ing, had been built. Under the terms of the 
Sugar Industry (Reorganisation) Act, 1936, 
the British Sugar Corporation was established 
and became the authority responsible for all 
the factories and, indeed, for the whole 
business of home-grown sugar production. 
The acute shortage caused by the events of 
the second world war gave fresh impetus to 
sugar manufacture in Britain, and in the 
post-war years the necessity for restricting 
imports from dollar countries has further 
enhanced the value of home-grown sugar. 
During the war the Government became 
responsible for fixing not only the price at 
which the British Sugar Corporation bought 
its beet, but also the prices at which it could 


dispose of its products, namely, sugar, sugar 
beet pulp and molasses. 

The most recent legislation affecting the beet 
Sugar industry in this country is that em- 
bodied in the Sugar Act, 1956. By this Act 
a Sugar Board was set up, the principal 
functions of which are to buy Commonwealth 
sugar and to sell it commercially, and to 
control imports under the International 
Sugar Agreement. The act also empowers the 
Government to enter into agreements with 
the British Sugar Corporation for promoting 
economy and efficiency and for the making, 
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by the Sugar Board, of incentive payments 
to the Corporation. The transactions of the 
Sugar Board and of the British Sugar Cor- 
poration, it may be noted, result in a surplus 
or deficit according to whether receipts from 
the sale of sugar are above or below the 
respective costs of Commonwealth sugar to 
the Board and of home-grown sugar to the 
Corporation ; any deficit of the Corporation 
is made good by the Board, and any surplus 
accrues to the Board. The price paid to 
farmers by the British Sugar Corporation for 
beet is fixed by procedure specified by the 
Agriculture Act, 1957, and the Sugar Act, 
1956, and contract conditions for beet culti- 
vation are arranged between the Corporation 
and farmers’ representatives. A great deal 
of research work is also undertaken by the 
Corporation in co-operation with scientific 
organisations and the universities. 

This survey of the history and present 
organisation of the British sugar industry has 
been included here in the hope that it will 
give a general idea of how the business of 
producing sugar from beet is carried on. It 
can certainly be said that the home-grown 


June 6, 1958 


sugar industry is a progressive one. In addi- 
tion to its expanding research work, the 
British Sugar Corporation, in the last ten 
years or so, has spent about £10,000,000 on 
new buildings and plant, detailed reference 
to which will be made later in this article. 

In Great Britain at the present time there are 
approximately 40,000 farmers who grow sugar 
beet. About 400,000 acres are devoted 
annually to the crop, the largest single con- 
centration being in East Anglia. In a normal 
year, the beet production from this acreage 
is between 4,500,000 and 5,000,000 tons, 
from which an average of over 500,000 tons 
of white sugar may be procured, as well as 
300,000 tons of dried beet pulp and 175,000 
tons of molasses. 

In the last ten years in particular a great 
deal of attention has been paid by agricul- 
tural engineers to the mechanisation of all 
aspects of sugar beet cultivation and harvest- 
ing. In this matter the research work 
initiated by the British Sugar Corporation 
has been—and still is—most valuable. It 
may seem a little strange, at first glance, that 
the first stage of the ‘“* mechanisation process ”’ 
should have been concentrated on the harvest- 
ing of the beet crop. But beet harvesting, 
by hand alone, required 
far more labour than 
was available during 
_ the war and in the 

_ succeeding years. It 

| is an operation which 
_ has to be completed in 
' ashort period, usually 
in ten to twelve weeks 
from the end of Sep- 
tember. It will quickly 
be appreciated that 
to lift, top and load 
by hand 5,000,000 tons 
of beet would be a 
well-nigh impossible, 
as well as a thoroughly 
uneconomic operation 
in these days of a de- 
- clining agricultural 
labour force. More 
recently, however, 
“spring mechanisa- 
tion,” i.e. such oper- 
ations as drilling beet 
seed and thinning out 
the young plants, has 
commanded the close 
study of engineers. 
Thus, there are now 
machines available for 
every stage of sugar beet cultivation, harvest- 
ing and loading for despatch to the sugar 
factories. 


tractor. The drill frame 


PRECISION DRILLING 


In the cultivation of sugar beet care needs 
to be taken over the “ plant population ” in 
order to obtain the most satisfactory crop. 
Experience over the years and the research 
of recent times have shown that, for the con- 
ditions which prevail in this country, a 
“ population ” of between 25,000 and 30,000 
plants to the acre is desirable. 

In order to minimise the work of thinning 
and singling the young plants, precision drill- 
ing of sugar beet seed has steadily gained 
favour in the last few years. Several agricul- 
tural machinery makers have developed 
drills of this kind, and progress was un- 
doubtedly encouraged by a competition 
organised in 1953 by the Sugar Beet Research 
and Education Committee (THE ENGINEER, 
April 24, 1953). As one example of the 
precision drills now available, that designed 
and manufactured by Stanhay (Ashford), 
Ltd., Ashford, Kent, may be cited. It consists 
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essentially of a number of separate drilling 
units which are attached to a toolbar frame 
normally mounted at the back of a tractor. 
The usual practice is to build up a four- or 
five-row drill in this way, though we have 


\GT 
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the hopper breaks contact when the seed 

reaches a predetermined level and the green 
indicating light on the panel goes out. 

It should be added that there are other 

designs of precision drills. Most of them 

incorporate a revolving 

plate at the base ofa 





seed hopper, the plate 





o 


being holed or notched 
at intervals to permit 
the individual seeds to 
be dropped into a tube 
through which they 
pass to the ground. 
With precision drills of 
all designs, however, 
| One important factor is 
that the seed must be 
A deposited either direct 











: into the seed furrow or 





of else through a_ very 





short coulter tube. If 











8 a the seed has to pass 
ae - down a long coulter 
tube, its regular distri- 








bution can be dis- 
turbed and the benefit 
of an improved seed- 














Arrangement of Stanhay drill unit 


been informed that last year quite good 
results were obtained by using eight of these 
drilling units on one toolbar frame. The 
development of the Stanhay drill is now 
being taken a stage further, for at the Smith- 
field Show last December the firm exhibited 
the twelve-row drill which is shown in one 
of our illustrations. In this case the drilling 
units are attached to a mid-mounted toolbar 
frame which is 22ft 6in wide ; the frame is 
built in three sections, the centre one being 
9ft wide. The main drive to the drill units is 
taken from the rear wheel of the tractor so 
that all the units are driven at a uniform 
speed in relation to forward movement. 
From the main shaft, there is an independent 
belt drive to each drill. 

The operation of the drill units will be best 
understood by reference to the accompanying 
drawing. The seed is fed from the hopper B 
into a small chamber C immediately above 
the endless belt A, which is holed at intervals 
and which travels in the opposite direction 
to the drill. A repeller D stirs and agitates 
the seed so that each hole in the belt picks up 
one seed ; it goes partially through the belt 
and is conveyed over the spring base E to the 
rear of the coulter. This coulter has been 
designed to make a small vee-shaped furrow 
for the reception of the seed, the point of 
ejection being at the end of the spring base E. 
Each drill is provided with a rear driving 
wheel, just in front of which there is a simple 
device, attached to a drag chain, which acts 
as a coverer before the soil is consolidated by 
the progress of the wheel. To enable the 
tractor driver to see that the drills are operat- 
ing satisfactorily, an electrical seed belt 
indicator and hopper monitor have been 
devised. Each drill unit is fitted with a 
contact make-and-break actuated by the 
seed belt; the contact is connected to a 
control panel on the tractor and the current 
is taken from the tractor battery. For each 
drill the panel carries a light which flashes 
all the time the seed belt is turning, so that 
as soon as a light leaves off flashing the 
driver knows which particular drill is not 
functioning. As the seed is used at the same 
rate from all the drills, the hopper monitor 
is fitted to one “ master” hopper. A float in 


delivery mechanism is 
wasted. The efficacy 
E of precision drilling is, 
of course, closely 
linked with the use of 
seed of greater 
** singleness ”’ than the natural beet clusters. 


MECHANICAL THINNING 

As mentioned above, a “ population” of 
25,000 to 30,000 plants an acre is considered 
desirable for sugar beet in this country. 
Hoeing and thinning the young plants were 
operations that used to be regularly per- 
formed entirely by hand labour. But in 
recent years, there has been steady pro- 
gress with the mechanisation of these 
operations and a number of tractor-mounted 
steerage hoes have been developed. The 
designing of machines for thinning out 
the beet crop, however, has posed a number 
of problems ; such machines cannot, for 
example, be operated really satisfactorily 
unless from the start there is a good level 
seed bed for the crop. The researches into 
mechanieal thinning which have been carried 
out by the National Institute of Agricultural 
Engineering and by the British Sugar Cor- 
poration have produced useful results, and 
even though there are occasions when some 
hand work may still be necessary after 
mechanical down-the-row thinning, the use 
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of a machine has reduced it to a fraction of 
what it used to be. 

For this important part of beet cultivation, 
a number of mechanical thinners are now 
on the market. The implement illustrated 
below is an example; it is a product of 
Massey-Ferguson, Ltd., Coventry. This 
thinner comprises a tubular member with 
bearing brackets at each end and in the 
centre. Two half-shafts are mounted in these 
bearing brackets and are driven from their 
respective land-wheels. Tine head drive 
units—either four or five in number—are 
mounted on the half-shafts. These units are 
arranged so that the direction of rotation of 
each tine head is the opposite of that next to 
it; this is done to eliminate side draught 
caused by the rotating tines. The four-row 
implement, incidentally, can be extended to 
accommodate six tine heads. The tine head 
units are individually spring loaded and their 
tension can be further controlled by a hand 
lever operated from the tractor seat. The 
cutting tines in each head are quickly replace 
able and their working depth is controlled by 
an adjustable depth wheel which is clamped 
to the side of the tubular assembly member. 
A “count stick ’’ for assessing the extent of 
the beet crop and a front axle pointer for 
ease of steering are also part of the equip- 
ment. The implement is designed to travel 
28in along the row for one revolution of the 
cutting tine head, allowance for wheel slip 
being made in the gearing ratio. With a head 

ing six tines, an advance of 4-66in 
along the row is obtained before a tine reaches 
the position the preceding one held. The 
cutting tine blade, which is inclined at an 
angle of 24 deg., will remove a greater portion 
of the row than its length, because of the 
advance of the implement along the row. 
With six 24in tines on each head, 50 per cent 
of a crop will be removed in the first thinning. 
A second treatment—in the opposite direc- 
tion a few days later—will reduce the plant 
count further, depending, of course, on the 
tine selection used. 

Work on the further development of mecha- 
nical thinners, as well as of drills and other 
** spring season” equipment, continues. Its 
progress is undoubtedly assisted by the 
“spring mechanisation”’ field demonstrations 
that are now held annually. This year’s 
demonstration took place at Wittering, Lincs, 
last week; at it over fifty{machines were 
operating. 


Beet HARVESTING 
As we have already noted, this country’s 
sugar beet crop is grown by about 40,000 
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Catchpole beet harvester which ‘“‘ tops’ one row in advance of lifting the roots 


farmers and occupies approximately 400,000 
acres every year. The grower’s crop is 
purchased by the British Sugar Corporation 
at a “ specified price’ per ton of properly 
topped and cleaned beet containing 154 per 
cent sugar. This means that the contract 
= is for 154 per cent sugar ; it rises or 
alls if the sugar content is above or below 
that percentage. The matter of topping is 
important, the agreed level being where the 
lowest leaves or buds on the crown of the 
beet have grown. The crop is harvested as 
determined by the contract with the growers ; 
meme | it is a continuous process from the 
last week in September, deliveries being made 
by the growers until the factories close, 
usually early in January. The harvesting 
period is thus not a very long one, and much 
of the work frequently has to be done when 
the weather conditions and, consequently, 
the state of the land are bad. 

A traditional method of beet harvesting, 
but one which demanded a large labour force, 
was to loosen the roots with a horse or 
tractor-drawn implement, pull them out of 
the ground by hand, knock the roots together 
to remove the soil, and place the beet in 
rows ready for topping. The tops were then 
severed by hand choppers and the beet 
had to be loaded on to carts or lorries for 
the first stage of its journey to the sugar 
factory. 

The complete mechanisation of the harvest- 
ing operation was seriously taken in hand in 
this country towards the end of the second 
world war. In 1946, the British Sugar Cor- 
poration, in co-operation with the National 
Agricultural Advisory Service, organised 
its first demonstration of beet harvesting 

inery. In the 1946 harvest, 118 harvest- 
ing machines were worked, but they were able 
to deal with no more than about | per cent 
of the total acreage. In the next two or three 
years, progress with the development of 
mechanical harvesting can best be described 
as “steady.” By 1950, the British Sugar 
Corporation was able to report that 16 per 
cent of the annual crop of 400,000 acres was 
machine harvested. In the “ campaign,” as 
it is termed, which has just been concluded, 
it is believed that nearly 55 per cent of the 
total crop was handled by machines. It 
should be explained that “ campaign ” refers 
to the factory manufacturing period ; the 
actual harvesting period is less. The harvest- 
ing machinery demonstrations, which con- 
tinue to be organised annually by the British 


Sugar Corporation in the various beet- 
growing areas, have undoubtedly contributed 
much to improving the design and encourag- 
ing the more efficient operation of the beet 
harvesters that are now available. 

Beet harvesting machines can be put into 
two main classes. The first covers “ com- 
bined” machines which will top, lift and 
clean the beet and leave them in heaps or 
rows or elevate them into an accompanying 
truck ; there are also two-unit machines 
which carry out the operation in two stages. 
The first stage is the topping of the beet and 
the second is lifting them from the ground 
and dumping them in rows or heaps for 
loading subsequently. There is an obvious 
advantage about the combined machine in 
that the whole business of harvesting is done 
in a single operation. But, inevitably, the 
problems surrounding the design and con- 
struction of these machines have been many, 
especially when it is kept in mind that a high 
degree of efficiency is expected of them under 
sticky conditions on the land. It is essential 
for the beet to be satisfactorily topped, lifted 
without damage to the root, freed from as 
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much dirt and trash as possible, and loaded 
without stones and clods finding their way 
up the elevator! These are some of the 
major matters that have had to be taken 
seriously into account by the designers and 
manufacturers of combined beet harvesters. 
We illustrate one or two examples of the 
combined harvesting machines now in use 
in this country and overseas. The first of 
them is the “ Cadet” side elevator model 
produced by Catchpole Engineering Com- 
pany, Ltd., Bury St. Edmunds, Suffolk. 
This machine, which is operated by the 
power take-off shaft of the tractor which 
hauls it, is arranged so that the beet are 
topped one row in advance of lifting. The 
topping unit incorporates feeler wheels which 
guide the tops to the knife which is carried 
on an adjustable arm. A setscrew and lock- 
ing nut form a variable stop against which 
the topping knife is held by a compression 
spring ; by turning this setscrew, a greater 
distance between the knife and the feeler 
wheels is obtained if it is necessary to increase 
the amount of crown cut from the beet. The 
topping unit, incidentally, is chain driven 
from the landwheel of the harvester. As may 
be noted from the illustration, just in front 
of the topper there is a spring-loaded concave 
disc, the purpose of which is to cut through 
weeds or other rubbish to assist the efficient 
functioning of the topper. Behind the topper 
there is a spinner, fitted with rubber beaters, 
for clearing to one side the severed tops and 
leaves. Both topping unit and spinner are 
adjustable for dealing with row widths 
between I6in and 26in. The topped beet 
are lifted from the ground by heat-treated 
steel digging shares which are located at the 
foot of the elevator frame. The furrow slice 
from these shares is received between an 
upper and lower rod link conveyor, the beet 
being gripped between the flexible upper and 
lower conveyor and moved along to the 
hopper. From there they pass to the elevator, 
which discharges them into a truck running 
alongside the harvester. The rod link con- 
veyors are operated by steel sprockets with 
teeth specially designed to prevent blockage 
of the conveyor by stones ; the links are of 
tempered alloy steel. Adjustment to obtain 
the correct working depth for the harvester 
is made by raising or lowering the two front 
wheels. 

Another “ combined ”’ machine illustrated 





Peter Standen ** Beet Master ’’ harvester equipped with ‘‘ Wavikleen ” conveyor links 
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here is the “* Beet Harvest Master,”’ which is 
made by F. A. Standen and Sons, Ltd., Ely, 
Cambs. This. machine is power take-off 
driven, and here again the topping is done one 
row ahead of the lifting. The latest develop- 
ment in the Standen harvester is the equipping 
of the conveyors with ‘ Wavikleen ”’ links. 
The illustration shows the design of these 
links ; their purpose is te clean adhering soil 
and trash from the beet by a gentle rubbing 
action instead of by orthodox vibratory 
motion. 

The ability to clean as well as convey the 
beet is a most important point in the design 
of complete harvesting machines. The 
shakers and elevators must remove as much 
of the soil and trash as possible without, of 
course, damaging the beet. The same require- 
ment applies to the cleaner-loaders which are 
now being increasingly used by beet growers. 
There are times during the harvesting season 
when the factories cannot take immediately 
all the beet that are being lifted ; the beet 
have then to be stored temporarily in a dump. 
Under these circumstances, a cleaner-loader 
is useful and time-saving when the grower is 
able to resume deliveries to the factory. 
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Immediately a load of beet reaches the 
factory, a sample is taken to determine the 
“top tare” (the quantity of tops left on the 
roots) and the “ dirt tare.” The disposal of 
leaves and soil presents a_ troublesome 
problem to all the processing factories. The 
nature of this problem was indicated to us 
recently at one of the factories where we were 
informed that the weed and stone traps 
incorporated in the initial beet washing 
channels had sometimes collected more than 
30 tons of weeds and stones in a day during 
the height of the campaign. This aspect of 
mechanised harvesting was given special 
emphasis at the 1957 machinery demonstra- 
tion organised by the British Sugar Corpora- 
tion. One observation made by the control 
committee after that demonstration was that 
in most cases the performance of harvesting 
machines as judged by dirt tare, topping 
efficiency and root loss, combined with a 
reasonably high speed of operation, showed 
pronounced improvement over previous 
years. The most important feature, it was 
added, was the very successful operation of 
the majority of the harvesters working in a 
crop that had been mechanically thinned. 


(To be continued) 


Turning Large Wooden Spiral 
Columns 


One of the outstanding features of the new high altar of St. Paul’s Cathedral is the 
54ft high, 26ft wide, baldachino or canopy beneath the coffered arch which separates 


the American Memorial Chapel from the eastern bay of the choir. 


The canopy is 


supported at each corner on a square pier flanked by one fluted and one spiral 


column. 


The following article describes how a lathe was adapted and a 


machining procedure developed for the turning of the four spiral columns in an 


engineering works. 


For these details we are indebted to Mr. R. Caswell, the works 


manager of the engineering firm of George Stow and Co., Ltd., of Slough, who was 
responsible for the work. 


HE four spiral wooden columns forming 

part of the support for the new high 
altar canopy of St. Paul’s Cathedral were 
made up of segments of carefully selected 
oak bonded together with ** Aerolite 300” 
adhesive into the form of an octahedron. 
The turning of the columns so formed was 


entrusted to George Stow and Co., Ltd., of 
Slough, and one of them in the machined 
state is shown in one of the accompanying 
illustrations. The columns are each 16ft 6in 
long, 2ft 2in diameter at the base, and the 
entasis is slightly barrel-shaped, tapering to 
Ift 9fin diameter at the top. Two of the 





Built-up oak column set up in lathe for end facing and recessing operation 
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2ft 


2in in diameter, 
po te ti The column has a 29in 
left in the hollow of 


the spiral for carving purposes 


Wooden column, 16ft 6in high, 
for altar canopy 
pitch an with a raised section 


columns have a right-hand and two a left- 
hand spiral, the pitch being 29y%in. A 
raised portion was left in the hollow of the 
spirals for carving a pattern of leaves up the 
whole length of the columns. 

As orthodox machining of spiral columns 
of this length and pitch was impossible, a 
Lang long-bed centre lathe was modified and 
special tooling improvised for the work. A 
special lead screw was made, using a 20ft 
length of 12in diameter tube, into each end 
of which was welded a 3in diameter spindle. 
This assembly was set up in the lathe and the 
spindles machined concentric with the tube. 
While it was in the lathe, the required pitch 
of spiral was carefully marked on the outside 
of the tube for 17ft of its length. Using an 
oxy-acetylene torch and electric welding 
plant, a jin diameter bar was then heated, 
bent and tack welded around the tube, 
following carefully the developed line of the 
spiral form previously mark 

A chain sprocket was fitted to one of the 
spindles, which was mounted in bearings at 
the back of the lathe as near as possible to 
the saddle. A similar sprocket was fitted to 
the tail end of the lathe spindle and from it 
the lead screw was driven through a chain. 

The back of the lathe saddle was fitted 
with a bracket which carried a phosphor 
bronze fork operable by a lever to engage and 
disengage on the lead screw bar welded to 
the tube. To reduce the severe thrust that 
would have otherwise been thrown on the 
weak side of the saddle and the lead screw, a 
counterbalance weight was suspended by a 
wire rope and, through a series of sheaves, 
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connected to the saddle. To hoist this weight 
and return the saddle to its starting position, 
a small motorised winch was used. The 
compound rest was removed from the saddle 
and in its place there was fitted a base plate 
carrying a high-speed motor driving a cutter 
head with two blades. 

In the sequence of turning operations, the 
column was first swung up in the lathe with 
one end held in the chuck and the other 
supported from the lathe bed by a revolving 
steady. The column ends were then faced 
and recessed to accommodate steel centre 
plates. One of these plates had forty-eight 
1}in diameter holes equally spaced on a pitch 
circle diameter. 

On another lathe the column was swung 
between centres and by the use of a taper 
attachment, the taper and barrel shape and 
the top and bottom moulding were machined. 

The column was then returned to the lathe 
equipped with the improvised equipment, and 
on this lathe the spindle speed was set at 
14 r.p.m., its tailstock was set over to allow 
for the necessary taper and a spring-loaded 
peg mounted on the chuck. A horizontal 
start line was marked along the column for 
the length of one pitch. On this line there 
was then marked the centre line of pitch and 
each side of this line twenty-four gin equal 
divisions were marked. On a full-size 
drawing of the pitch there was then plotted 
the depth required to sink each cut at forty- 
eight positions along the profile of the 


For the machining operation, the cutter 
was first set opposite the horizontal centre 
mark with the driving peg on the chuck 
disengaged and the column held stationary. 
The lathe was rotated until the fork engaged 
on to the improvised lead screw and the peg 
was then allowed to engage into one of the 
holes on the drive centre plate. The cutter 
head was started up, the lathe was set in 
motion and, at the same time, the cutter was 
plunged into the column as shown in the 
illustration below, where the cutter head 
and lead screw can clearly be seen. Since the 
column was rotating at only 14 r.p.m. and 
the cutter speed was 4000ft per minute, the 
operator had very good control of the 
operation and was able to withdraw the cutter 
gently as he approached the end of the 
spiral required. The fork was then dis- 
engaged from the lead screw, the machine 





Spiral being machined on specially adapted lathe 
traversed along bed 
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stopped, the saddle drawn back again to 
starting position, and this operation was 
repeated until it was necessary to move to one 
of the other start positions. In this way the 
spiral was progressively formed with varying 
depths of cut as each progressive indexing 
through the forty-eight positions on the 
centre plate was used. 

After roughing out in this way, by the 
use of a template of the profile, and by 
swivelling the cutter head and changing the 
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shape of the cutters, the necessary amount ef 
wood was machined off to blend the spiral 
of the column with the template. 

To cut the left-hand spirals, the driving 
sprocket was fitted to the second wheel on 
the lathe gear train to give a reversed rotation 
to the lead screw. The counterbalance weight 
rope was attached to the opposite side of the 
saddle, the winch rope changed over and the 
cutting operation was started from the chuck 
end of the lathe. 


“Wafer Slab” Bridge Decks 


By P. W. ABELES 


Here we reproduce abstracts from one of the papers presented at the third inter- 

national congress on prestressing, held in Berlin last month. The “wafer slab” 

bridge deck has been developed by the Eastern Region of British Railways for 

application where construction depths must be reduced to a minimum. It is cast 

and prestressed in two stages, and embodies a more highly stressed skin. Tensile 
stresses are allowed in the concrete. 


N the course of electrification many arch 

bridges must be replaced by slab construc- 
tions so as to obtain sufficient headroom for 
the pantograph. These arch bridges are 
mostly replaced in two stages when the road 
traffic is limited to half the width. Propping 
of shuttering is impossible and consequently 
only a simply supported prefabricated con- 
struction can be considered. On the Eastern 
Region of British Railways a composite 
prestressed concrete deck (Fig. 1(@)) has 
been employed for several hundred bridges 
since 1949 because of its economy and 
simplicity of erection. It consists of relatively 
light precast beams of inverted T shape with 
pretensioned wires and added high quality 
in-situ concrete which is carried by the simply 
supported precast beams placed by an 
ordinary road crane during a relatively short 
interval when the railway traffic is off peak. 
The composite slab then carries the additional 
load (live load and surfacing). Transverse 
reinforcement in the in-situ concrete ensures 
satisfactory load distribution and any pre- 
stressing at the site is avoided, as this would 
require a restriction of the traffic. This 
composite solid slab deck is suitable only 
for spans up to 60ft, whilst for longer spans 


, using rotating cutter head on the saddle as it is 
by built-up lead screw at rear 


box-shaped precast beams (Fig. 1 (5) ) would 
be preferable. 

These bridge decks have been designed as 
partially prestressed for a maximum per- 
missible tensile stress at the bottom face of 
650 Ib per square inch under maximum live 
load. Extensive tests have proved that free- 
dom from cracks is obtained for this condi- 
tion even under dynamic loading, as the 
stress range due to live load is relatively small 
in this design. Complete co-operation 
between precast and added concrete up to 
failure load has been ascertained by tests, 
for the precast members have a roughened 
surface and, in addition, special grooves are 
provided at the top of the bottom flanges. 
This construction has been used also for 
railway underbridges ; but tensile stresses 
were not permitted at the bottom face, in 
view of the heavy and repeated impact that 
may occur at rail joints, the effect of which 
has not yet been fully investigated ; never- 
theless, tensile stresses are allowed in the 
added concrete. Since 1949, performance 
tests have been carried out for one precast 
beam, selected at random, from each casting 
bed, and the loading has corresponded in 
most cases to a tensile stress of 750 1b per 
square inch. Cracks should not become 
visible at a load corresponding to a tensile 
stress of less than 9001b per square inch 
provided that, by moist curing, the develop- 
ment of any shrinkage cracks had been 
avoided, prior to the transfer of prestress. 

The deck construction (Fig. 1 (a) ) has been 
standardised for ten types, and the required 
depths of prestressed beams and composite 
deck, as well as the number of tensioned 
wires, for each span are taken from a specially 
prepared table. The design is able to accom- 
modate the abnormal loading of the Ministry 
of Transport which involves a heavy vehicle of 
180 tons carried by two pairs of axles, each 
25ft apart, crossing the bridge in a single line, 
and assumes that the maximum load carried 
by one beam, of 18in width, does not exceed 
10-5 per cent of the total abnormal loading. 
Two loading tests, one of which was with the 
Ministry’s heavy vehicle, have proved that 
the actual maximum load is less than the 
amount of 10-5 per cent which has been 
assumed. The pretensioned wires are of 0-2in 
diameter for the beams up to 2ft in depth, 
whilst the deeper types contain wires of 
0-276in diameter. Non-tensioned wires are 
added to ensure the required safety against 
failure, based on a load factor of 1-5 related 
to the dead weight and 2-5 to the live load. 











June 6, 1958 









} 





~ 


\Y 


Ss 
Ni 
N) 
. 
7 


WWMM Ff 


SPARS WRUP Cara 
FOIA YT 
MRNMAASSAAOAAN 















rey 





EZR es % 
SCLC 





Nx 


S 
x 


~ 


We 


6 





























oY 
I 7 PLD 
SMALL POST-TENSIONING 










LARGE POST-TENSIONING CABLES 


(c) 


Fig. 1—(a) Composite partially prestressed 
(c) ** wafer slabs ’’ of four precast beams; (d) 


To obtain a very shallow construction, 
obviously a precast slab with bent-up cables 
seems to be preferable, since a composite 
deck must be somewhat deeper as a great 
part of the prestress is used to carry the 
in-situ concrete. However, economically the 
position is quite different. Though the 
composite deck requires approximately 20 per 
cent greater depth (i.e. 1-2 times the quantity 
of a precast slab), it will still be much 
cheaper, since only approximately one-third 
of it is precast prestressed, and the unit price 
of the in-situ concrete ordinary part is only 
about one-sixth of that of prestressed con- 
crete, thus resulting in a unit price of $(1-2)+ 
§(1-2)(1/6)=0-4+-0- 13=0-53 of the cost of a 
precast prestressed slab, which would require 
for placing a crane of much greater carrying 
capacity. This is based on the assumption 
that the cost per cubic unit of prestressed 
concrete of each type erected is the same, 
which appears to be correct. However, the 
use of partial prestressing cancels out the 
disadvantage of greater depth required for a 
composite deck, referred to above. On this 
basis the economy is still further improved. 

With the introduction of high-voltage 
traction current in 1956, it became imperative 
to reduce, in certain instances, the construc- 
tion depth to the absolute minimum. The 
raising of approach roads is often impractic- 
able and, even when possible, frequently 
more costly than the increase in price of the 
shallower bridge deck. For this purpose a 
composite construction, cast and prestressed 
in two stages, has been developed by the 
Eastern Region, in which the tensile skin is 
prestressed to a much higher extent than the 
remaining part. Standard bridge-deck beams 
are cast in a prestressing bed, preferably to 
the maximum permissible transfer stress of 
3000 Ib per square inch, but of a smaller 
depth than required for the deck indicated 
in Fig. 1 (a). In the latter case the maximum 
transfer stress is normally 2400 Ib per square 
square inch for which a cube strength of 
6000 Ib per square inch is required at 
transfer, whereas in special cases a trans- 
fer stress up to 3000 lb per square inch 
is considered corresponding to a required 
cube strength of 7500 Ib per square inch. 
In the “‘ wafer” design, the additional con- 
crete is cast when the first prestressed 
members are supported in such a way 
that they do not carry the self load. If 
desired, it is even possible to provide a 
counter-deflection by wedging. The second 


stage of prestressing is carried out at a time 
when an appreciable part of the losses has 
already taken place in the member first pre- 
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stressed. Consequently, at the second stage 
of prestressing at which bent-up cables are 
provided, it is possible to prestress again to 
the maximum permissible stress of 3000 1b 
per square inch, after this previous stress 
value has been reduced by the losses asso- 
ciated with the first stage of prestressing 
and tensile stresses due to self load. Further 
creep losses will be less, since the first pre- 
stressed concrete has already matured to a 
great extent at the second prestressing, and 
the prestress in the added concrete at the 
second prestressing is relatively small with 
consequently limited creep. 

This new deck, which is composed of 
precast slabs containing preferably three to 
four standard precast beams, as shown in 
Fig. l(c), is called the “wafer” deck. 
Obviously such a construction has not the 
advantage of great economy and ease of 
handling as is the case with the ordinary 
deck, but it is possible to reduce the depth to 
L/30 and even less for abnormal very heavy 
loading. With the deck as in Fig. | (a), the 
construction depth for this load amounts to 
L/17 to L/22 respectively for spans of 20ft to 
50ft. A construction depth of Z/30 is not 
outstanding for a slab cast in situ and 
prestressed in two directions. Similarly, 
shallower constructions may be obtained with 
continuous or cantilever slabs ; but with the 
* wafer ’ deck the design has been based on 
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the assumption that each beam of 18in width 
carries 10 per cent of the heavy abnormal 
loading, like the ordinary composite bridge 
deck (Fig. | (a)), and both without transverse 
prestressing. Satisfactory transverse distri- 
bution is obtained by the arrangement of the 
reinforcement at the joints of adjacent slabs, 
seen in Fig. 1 (d). The length of the precast 
bridge construction is somewhat greater than 
usual, since outside the bearings (which are 
preferably placed 9in from the ends of the 
first precast members), reinforced concrete 
ribs are provided inside the post-tensioning 
anchorages to ensure satisfactory transverse 
distribution of the second stage of prestressing 
within the entire slab (see Fig. 1 (e). 

With this type of bridge deck, the stress 
range of the live load is obviously consider- 
ably greater than with the composite deck in 
(Fig. 1 (@)), and this range may be as high 
as 2500 Ib per square inch or more. It was, 
therefore, necessary to investigate this type 
of construction to ascertain the influence of 
dynamic loading. For this two types 
of slab were tested at Liége mene Nov- 
ember, 1956, and February, 1957, with very 
satisfactory results. In two slabs, the result- 
ing stresses under self weight were in accord- 
ance with Fig. 2 (a), and in the third slab, in 
accordance with Fig. 2(5). It is seen that, in 
the first case, the difference in stresses between 
the bottom faces of the skins and that of the 
added concretes was much less than in the 
second case (slab III). Consequently, under 
maximum live load only slightly increased 
tensile stresses occurred at these two points 
in slabs I and II (630 Ib and 400 Ib per square 
inch respectively), whereas a considerable 
tensile stress (1000lb per square inch) 
occurred in slab III in the added concrete, 
when there was still no tension at the lower. 
face of the skin of the slab. The tests have 
proved that, with such a large live load stress 
range as occurs in this type of construction, 
freedom from cracks is obtained if the 
maximum tensile stress at the outermost 
bottom skins of slabs I and II does not 
exceed 400 Ib per square inch, whilst similar 
results are obtained in slab ILI, where there 
was no tensile stress at the bottom of the 
skin. Slab III, as manufactured, has the 
advantage that the magnitude of the second 
stage of prestress is reduced to a minimum, 
and the amount of pretensioning is increased 
to the maximum possible. This results in 
greater economy, since no special anchorages 
are required for pretensioning, although, on 
the other hand, the cost of post-tensioning is 
not reduced in direct proportion with the 
number of wires, unless it is possible to 
decrease the number of cables required. 
In any case, it is an advantage to reduce the 
amount of post-tensioning to a minimum 
and consequently a slab of type III (stresses 
as in Fig. 2(b) seems preferable. 

At the time of writing, this new design has 
been employed for two bridges in Essex, one 
at Clacton-on-Sea and the other at Colchester. 
A loading test has been carried out at the 
former. 

The second bridge, at Ipswich Road, 
Colchester, is a skew bridge of 53ft span 
between the bearing plates. It was originally 
intended to cast six slabs, each containing 
three to four precast inverted T beams and 
weighing between 32 and 45 tons. However, 
a method of construction was put forward 
by the contractor, Wellerman Brothers, 
Sheffield, in which each half of the bridge 
was built above the existing arch and the 
self weight of the deck supported from the 
arch, before the latter was destroyed. This 
greatly simplified the construction, as hand- 
ling such heavy units of a length up to 67ft 
would have been difficult. 
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Mercury-Arc Converters for Large 
Reversing Drives 


A symposium on mercury-arc converters for large reversing drives was held recently 
at the Stafford Works of the English Electric Company, Ltd. Demonstrations 
were given of systems of controlling rolling mill motors (fed from a multi-anode 
mercury-are converter), by reversal of armature or field; a similar system of con- 
trolling a mine winder by field reversal was also demonstrated, as described here. 


LTHOUGH the principles of using 

mercury-arc converters for reversing 
mill drives have been recognised for more 
than twenty-five years, the practical applica- 
tion has been limited in this country; a 
typical example is illustrated in Fig. 1. We 
were glad therefore of having an opportunity 
of attending a symposium arranged by the 
English Electric Company, Ltd., at its 
Stafford works. The object of the symposium 
was to demonstrate the possibilities of using 
mercury-are converters for reversing drives, 
in rolling mills and in mine winder drives. 

Since 1932, when the English Electric 
Company first demonstrated the use of 
mereury-arc converters for reversing drives, 
there have been no fundamental changes of 
principles, but there have been major changes 
in the design of the converter and new com- 
ponents, such as magnetic amplifiers, have 
made their appearance and become firmly 
established in control and servo systems. 

One of the main requirements for large 
reversing drives is that the power conversion 
equipment should be capable of accepting 
and returning to the a.c. system any power 
generated by the motor when braking. It is 
economical to combine the processes of 
rectification and inversion in the same equip- 
ment. The term “ mercury-arc converter,” 
as adopted by the I.E.C., is, therefore, pre- 
ferred to “ mercury-arc rectifier.” 


THE CONVERTER 


The converter chosen for the works demon- 
strations was a multi-anode equipment in a 
tank, developed for industrial drives in which 
the working peak currents are much larger 
than the rated r.m.s. and average currents. 
It incorporates recent developments to give 
improved cooling, increased arc path cross 
section (and, therefore, reduced arc drop), 


Fig. 1—Motor room of modern hot stri 


and reliable operation under heavy peak 
currents when cold. 

Briefly, the converter (Fig. 2) is in the 
form of a cylindrical tank, with six anode 
arms each of which contains a graphite 
anode mounted on a steel arm welded to the 
steel end cap of the porcelain insulator. 
The cathode is a mercury pool in a steel cup 
insulated from the base of the tank by a 
porcelain ring. Jet ignition is used to produce 
the electron emitting cathode spot: a 
solenoid-operated plunger forces mercury 
up a tube below the cathode pool and causes 
a jet of mercury to impinge on the ignition 
anode. The spot is then maintained by two 
excitation anodes which are fitted in the side 
of the tank and are excited by a small single- 
phase transformer. Each anode is equipped 
with a control grid and a deionising grid. 

Porcelain is used in all the anode and 
cathode seal assemblies, the external surface 
being shedded and glazed for service in 
polluted atmospheres, while the internal 
surfaces are unglazed because the rougher 
surface is less easily wetted by mercury. 
Vacuum-tight sealing is obtained by fusing 
nickel-cobalt alloy steel rings to the ends of 
the porcelain cylinders, glass being used as the 
bonding medium. All these component 
materials in the seals are matched for 
coefficients of expansion over a wide tem- 
perature range. Cooling is assisted by a fan 
blowing air upwards over radial cooling fins 
on the outside of the tank, which is sur- 
rounded by a cylindrical shroud (Fig. 2.) 

There is a choice of three methods of using 
mercury-arc converters for a large reversing 
drive : cross-connected converters, or arma- 
ture reversal, or field reversal. 

The first method, that of cross connection, 
requires two sets of converter equipment, 
permanently connected to the machine bars ; 
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Fig. 2—-Typical industrial multi-anode steel tank 
rectifier 


one acts as the rectifier for forward rotation 
and as an inverter for braking when running 
in reverse rotation ; the other performs the 
same function for contra-rotations. This 
circuit avoids the reversal of either motor 
flux or motor armature. There is thus 
negligible “dead” or “lost” time at the 
point of changeover from motoring to brak- 
ing. Such an arrangement is necessary when 
rapid and continuous speed control of high- 
inertia drives are wanted. Usually, it is no 
more expensive in first cost than an equivalent 
motor generator set and, of course, retains 
the efficiency advantage of converters. 

With the somewhat less exacting require- 
ments of reversing mills and some winders 
where a short period of “‘ dead ” time (say, 
0-3 second or longer) is tolerable, some saving 
in first cost can be accomplished by employing 
the same converter for both motoring and 
braking duty. Because the mercury-arc 
converter can pass current in one direction 
only it becomes necessary to reverse the motor 
polarity when changing from motoring to 
braking. It can be done by reversing either 
the armature connections or the motor field. 

For armature reversal, at the instant when 
it is desired to initiate braking, the grid 
impulses are phased back to the position for 
maximum inverter back e.m.f. (Fig. 3) ; 
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Fig, 3—1500 h.p. reversing drive. Mercury-arc 
converter with armature reversal 
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this interrupts the motor current and the 
armature connections are then reversed by 
means of the reversing switch. When reversal 
is complete, the phase position of the con- 
verter grid impulses is advanced to reduce 
the inverter back e.m.f. to a suitable level to 
allow braking current to flow. By continuous 
advance of the grid phase angle, the motor 
will come to rest and, if the phase advancing 
be continued, can be brought up to speed in 
the reverse direction. This system of reversal 
is being used on the rolling mill drives now 
in course of construction in Stafford works. 
For field reversal, the procedure is similar 
except that, if desired, the inverter e.m.f. 
can be reduced to allow braking current to 
flow as soon as the machine e.m.f. has 
reversed (Fig. 4). The inverter back e.m.f. 
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Fig. 4—1500 h.p. reversing drive (solid motor frame). 
Mercury-arec converter with field reversal 


is controlled at the level which provides 
the requisite braking current until the motor 
is at rest. Reverse rotation of the motor is 
obtained by further advance of the grid phase 
position. Operationally the main difference 
between the two methods is that armature 
reversal can be made slightly faster than field 
reversal. The value of this time advantage 
depends upon the application ; for example, 
it may be of greater interest in steel mills than 
to some colliery winders. 

Demonstrations of both armature reversal 
and field reversal were given at Stafford 
during our visit. 

Armature reversal involves the use of a 
relatively heavy current reversing switch 
which, however, does not have to break cur- 
rent. It must, of course, be capable of 
withstanding frequent operation. 

With field reversal there is associated the 
problem of reversing a small current in a 
highly inductive circuit and of building up 
that current in the reverse direction as 
quickly as possible. The use of laminated 
frame d.c. machines assists materially in 
reducing the flux reversal time. 


METHOD OF SIMULATING ROLLING 
MILL DRIVE 


In a typical hot reversing mill the base-to- 
base reversal time varies between one and two 
seconds, the top-to-top time being between 
three and six seconds depending on the 
shunt speed range of the motor. The current 
absorbed by inertia is usually limited to 
between 50 and 100 per cent of full load 
current so that rolling can be done between 
speed changes. 

No actual rolling took place during the 
demonstrations at the Stafford works and 
accordingly the full capabilities of the 
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machines were used for acceleration and 
deceleration. In choosing suitable machine 
sets for these demonstrations the criteria 
were that the time constants should be repre- 
sentative and that the machines should be 
able to withstand reasonable armature 
voltages and currents. 

The rectifier test set chosen for the demon- 
stations has two d.c. machines in tandem on 
each side of a synchronous machine which 
can be used either as a motor or alternator. 
The working conditions chosen are a base 
speed of 300 r.p.m., a top speed of 600 r.p.m. 
to be obtained by field weakening, and a 
voltage of 460V. This five-machine set is 
capable of handling 4000A on acceleration 
and of changing speed at a rate of nearly 
500 r.p.m. per second. The four d.c. 
machines have solid frames, so that the field- 
weakening and field-strengthening character- 
istics are typical of machines commonly 
used in rolling mill practice. The field 
response times are as fast as possible within 
the design limits of the existing machines. 
The four d.c. machines are connected in 
series-parallel. 

Most of the equipment used in the demon- 
stration is normally used for loading rectifiers 
and converters on test. The incoming a.c. 
supply is at 6-6kV from the Midland Elec- 
tricity Board. The rectifier transformer is 
connected delta/double star. Three standard 
pumpless, steel tank mercury-arc rectifiers 
in cubicles constitute the converter, the 
nominal rating of which is 2250A, 1035W 
at 460V, with a peak current capacity of 
about 4500A. The grid control equipment is 
of the impulse reactor type to give smooth 
and continuous control from full rectifica- 
tion to full inversion. 


REVERSAL BY ARMATURE SWITCHING 


When a speed change involves braking 
and reversal the switch is operated once only, 
to cause braking reversal and subsequent 
acceleration in this reverse direction. How- 
ever, to produce a lower speed in the same 
direction of rotation the switch must be 
operated twice: first a reversal to cause 
braking ; and secondly a return to the 
original position to restore power running 
in the original direction. 

Two armature reversing switches have 
been developed. Each consists of a set 
of four electro-pneumatically-operated cen- 
tactors similar to those used on main line 
electric locomotives. These four contactors 
are mounted on a single framework and are 
interlocked to ensure correct operation. The 
reversal time of the switch is less than 0-125 
second. A life of at least 5,000,000 switching 
operations with major attention is expected 
by the manufacturer, and that would corre- 
spond to two years’ normal use between 
overhauls. All contacts can be changed from 
the front with simple tools. 

The smaller switch which was the one 
used for the demonstration is stated to be 
suitable for use with reversing motors of 
about 1500A continuous rating at 750V, but 
with the ability to handle frequent peaks of 
4000A. The larger switch is designed for a 
service voltage of 1200A and a current- 
carrying capacity of SOOOA continuously, with 
peaks of 12,000A-15,000A. These figures 
correspond to a motor rating of 5000 h.p. to 
6000 h.p. and two such switches could be 
used for a 10,000 h.p. to 12,000 h.p. twin 
drive. Since the contactors in both equipments 
are designed to break substantial currents they 
can be regarded as line contactors as well as 
simple reversing switches. 

Control Scheme for Armature Switching 
Reversal.—The scheme (Fig. 5) is one of 
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control rather than voltage control. 
¢ operator’s controller provides reference 
signals up to +100V, which is com 
with the voltage of a tacho-generator driven 
by the main motor. Any difference between 
the actual and desired speeds operates the 
grid control gear through a magnetic amplifier 
and thus adjusts the converter voltage to 
restore the speed to the desired value. 

If, for example, the controller is moved 
from forward to reverse the speed-error 
signal becomes negative, which blocks the 
grids and stops the main current : when this 
current ceases another magnetic amplifier 
causes reversal of the switch. Auxiliary 
contacts on this switch then reconnect the 
error circuit, whereupon the converter begins 
to reduce its inversion voltage. Then, when 
the converter voltage matches the motor 
voltage, inversion current flows again and 
the motor is braked regeneratively and goes 
smoothly through standstill to reversal 
as the converter goes through again to 
rectification. 

A simple current-limit circuit keeps the 
current in the main circuit below a predeter- 
mined safe maximum value. The main 
current is measured by a d.c. transformer 
and the output goes through a current-limit 
magnetic amplifier to the grid control 
magnetic amplifier. 

A useful refinement in interlocking is that 
of making the switch magnetic amplifier 
confirm that the main current is virtually 
zero, which means that the switch does not 
have to break current. Switch maintenance 
is, therefore, reduced and there is less shock 
to the motor and the converter. 

Through a conventional current control 
system the motor field system provides what 
is basically full field excitation. 

If the controller demands a higher speed 
than that corresponding to the normal 
voltage of the converter, it tries to produce 
excess voltage. This attempt is detected and 
is used to cause weakening of the motor field 
until the motor speed rises to the required 
value. 

Braking from such a weak-field speed 
requires field strengthening to maintain 
maximum braking torque. During this pro- 
cess the same excess current circuit functions 
to prevent the motor from generating too 
high a voltage as it slows down because of 
field strengthening. It also restrains the 
converter from trying to produce too high an 
inverter voltage. 

In a reversal from top speed to top speed 
switch reversal is followed by field strengthen- 
ing at full inverter voltage, then by changing 
to rectification and, finally, by field weakening. 
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Fig. 5—Basic control scheme for mercury-arc- 
converter-fed reversing mill motor 
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Demonstration of Armature Reversal 
Scheme.—To demonstrate the system a 
reversal from base speed to base speed (300 
to—300 r.p.m.) was carried out using power 


braking and one switch reversal. 

An oscillogram of a similar run shows that, 
from the start of controller movement the 
switch reverses and current is flowing again 
in 0-19 second. Deceleration to zero speed 
and subsequent acceleration are under 
current-limit control. The set goes through 
standstill condition smoothly and reversal 


is complete 1-96 seconds after the start of 


controller movement. Of this reversal time 
of 1-96 seconds only about 10 per cent (0-19 
second) is occupied 
with control events 


THE ENGINEER 


be reduced by approximately 25 per cent. 
Armature switching gives faster reversal 
than field switching and the control is some- 
what easier, but the saving of 0-2 to 0-4 
second is hardly decisive in overall reversal 
times of 1 to 5 seconds. The extra cost of 
reducing the time of field reversal may 
exceed the extra cost of the switch in the 
armature reversal system. Both schemes 
have a performance very similar to that of 
conventional Ward-Leonard control. 


FIELD REVERSAL OF MINE WINDERS 
The equipment required for field reversal 
of a converter-fed mine-winder-motor is 
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time of 1-5 seconds, 
or even less, would 
seem to be practicable. 

The switch takes 117 
milliseconds from first 
release of the closed 
magnet valves until 
the main d.c. circuit 
is completed in the 
opposite direction. The 
rest of the 190 milli- 
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seconds is absorbed by 
the remaining parts 
of the circuit involved 
in the reversing opera- 
tion—grid magnetic 
amplifier and grid control, and switch 
magnetic amplifier and relay. 


FIELD REVERSAL SCHEME 


The equipment for field reversal is identical 
with that described for armature reversal. 
The armature switch is locked in one 
position. Now the motor field exciter has 
to provide field reversal as well as field 
weakening and strengthening. Field reversal 
is effected under the same conditions as 
armature switch reversal already discribed. 
The switch magnetic amplifier determines 
the point when the exciter must reverse, and 
the principles of the whole operation are 
generally the same as for armature reversal. 
The maximum voltage of the exciter (which 
is laminated for fast response) is limited to 
about eight times that required for maintain- 
ing full field and a very considerable forcing 
effect is obtained thereby, to reduce the time 
of reversal. 

Typical oscillograms of base-to-base 
reversal, as demonstrated, show that field 
reversal is completed and the motor is carry- 
ing normal current again in about 0-5 
second, and that the motor is at base speed, 
after reversal, in about 2-5 seconds, which 
is about 0-5 second longer than in the case 
of armature reversal. 

The main component in the time of 0-5 
second required for field reversal and restora- 
tion of the main motor current is the time 
required to cause the field to collapse and 
then restore it in the reverse direction. 
Apart from field forcing the most obvious 
means of reducing the delay time is to use 
laminated construction for the whole of the 
motor field system (instead of for the exciter 
only, as was done for this demonstration). 
Investigations made by the company indicate 
that the time interval of 0-5 second could 





Fig. 6—Block schematic diagram for converter-fed winder load simulation 


equipment 


shown in the left-hand half of Fig. 6. It 
consists of a supply transformer, converters, 
winder motor (M), high-speed circuit breaker, 
grid control unit (GCU) motor field exciter, 
(ME), magnetic amplifier control cubicles 
(MA), a frequency-changer (FC) to provide 
400 c/s supply to the magnetic amplifiers, a 
tachometer generator driven from the motor 
winder, giving the speed feedback signal (S) 
and the driver’s control lever (CL). 

To simulate winder operating conditions 
for the demonstration use was made of the 
following equipment (symbolised in the 
right-hand half of Fig. 6) : a constant-field- 
excited generator G driven by the winder 
motor and connected to the four paralleled 
d.c. generators of the m.g. set in the rectifier 
test department described above. The gen- 
erator field exciter GE excites the four d.c. 
generators at a value determined in magnitude 
and direction by the current regulator CR 
which is supplying the field of the exciter 
GE. 


With the motor of the test m.g. set syn- 
chronised on the busbars and a current 
reference signal applied the current regulator 
will maintain the current in the generator 
loop at the value decided by the reference 
signal. The current may be of constant value 
equivalent to the load torque for a friction 
winder or a balanced drum winder and can 
act in either direction, to oppose the winder 
motor rotation for a raising load or to assist 
it for a lowering load. The current can also 
be varied throughout the wind to represent 
the changing load torque of an unbalanced 
drum winder. The arrangement is a form of 
back-to-back system and the only power 
taken from the supply is that needed to 
provide the losses. Both these basic forms 
of duty cycle were demonstrated. 

A mechanical drive from the generator 
operates limit switch contacts which reduce 
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the speed reference to a creep speed value 
when the point for retardation is reached 
and they operate the brake soon after the 
creep speed value has been reached by the 
winder motor. 

In Fig. 7 we show the magnetic amplifier 
control in more detail. The main difference 
between this system and the block diagram 
of the rolling mill magamp control is the 
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CL—Driver’s control lever. 
AMA—Acceleration magamp. 
GCU—Grid-control unit. 
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Fig. 7—Basic control scheme for winder fed from 
mercury-are converter 


inclusion of a rate of change control on the 
speed reference to set acceleration and retard- 
ation rates for winder duty cycles. Another 
difference is that higher gain is required 
from the system to give the necessary decking 
accuracy under all load conditions. For 
armature reversal the sequencing magnetic 
amplifier would feed into an appropriate 
control unit operating the reversing switch. 

The machine representing the winder in 
the demonstration was one of two constituting 
a motor-generator set used by the company 
for general development work on rotating 
machines. The two machines are identical 
and are typical of those encountered in rolling 
mill and winding applications. Each machine 
has a nominal output of 1600W, SO0V, 
3000A at 750 r.p.m., with a peak rating of 
9600A. Normally these machines are natur- 
ally ventilated but, for the demonstration 
which involved low speed running and 
standstill periods, forced ventilation has been 
added. 

One machine is of conventional construc- 
tion with a rolled steel yoke and laminated 
main poles and commutating poles. The 
other machine (the one supplied from the 
rectifiers in the demonstration) has a lamin- 
ated frame to reduce the eddy currents which 
tend to slow down the response of the main 
flux and commutating pole flux in relation 
to their respective currents. The laminated 
frame not only gives improved field response 
but it also gives improved commutation under 
transient conditions, for example at the end 
of the acceleration period or the start of 
retardation where rapid armature current 
changes take place. 

Field forcing is applied. At the start of 
field reversal the excitation is five times 
normal and it is reduced to normal when the 
current reaches its normal value. 

The torque required to accelerate a 
balanced drum winder is usually about | to 
1-25 times F.L.T., with a starting torque of 
about 2 to 2-25 F.L.T. The duty cycle 
demonstrated gave an approximate represen- 
tation of a winder of 900 h.p. r.m.s. 

For a friction winder the torque to acceler- 
ate is about 0-5 to 0-75 F.L.T., with a start- 
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Fig. 8—Duty cycle diagram for balanced drum winder 
motor fed from mercury-are converter 














ing peak of about 1-5 to 1:75 F.L.T. 
Accordingly the demonstration given corre- 
sponded to a friction winder of about 1500 
h.p. r.m.s. rating. 

In Fig. 8 we show the first duty cycle 
demonstrated. It is typical of a balanced 
drum winder and shows positive torque 
required under all loading conditions for 
acceleration at the set rate to the desired 
speed, positive or negative torque during the 
constant speed periods of the wind, and 
negative torque under all loading conditions 
for retardation at the set rate down to creep 
speed. The full variation of torque demand 
on the winder motor is shown by full and 
dotted lines in the top portion of the diagram. 
The lower portion of the diagram shows, on 
an extended time scale, the action which 
takes place when the torque demand on the 
motor swings from positive to negative at the 
point for retardation. At this point the refer- 
ence from the driver’s control lever into the 
pattern magnetic amplifier (PMA) is reduced 
to a creep speed value either by the driver or 
by cam operated contacts as demonstrated, 
and the PMA output starts to fall at the set 
rate. At the point A (Fig. 8) the reference 
from the PMA has fallen below the winder 
speed thus producing a negative error, 
which immediately results in the converter 
e.m.f. swinging to its maximum negative 
(inverting) value, causing cut-off of the con- 
verter current, and changeover of the field. 
As the motor field changes in direction and 
so does the motor e.m.f. the speed error is 
switched so that it again appears positive to 
the system and the converter e.m.f. starts to 
rise, becoming less negative until it is again 
positive to the motor e.m.f. at B and current 
begins to flow with the converter now 
inverting. This condition is maintained 
throughout the retardation period until 
creep speed is reached when similar action 
again takes place for the converter to return 
to the rectifying mode of operation for 
creep into “ bank.” 

With the smaller inertia torque to F.L.T. 
ratio associated with friction winders the 
boundaries of the torque demand on the 
winder motor are as shown in Fig. 9. In 
this case, as was demonstrated, it is possible 
in the extremes to have.a complete wind with 
positive torque (rectifying) or with negative 
torque (inverting) and it is the start of the 
latter which is of particular interest and 
shown on the extended time scale in the lower 
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half of the diagram. Here the case is shown 
where the driver has built up torque before 
releasing the brake. As soon as the control 
lever has been thrown over to the full speed 
position and the brake released the winder 
speed has almost immediately risen above 
the PMA output giving negative error and 
changeover to the inverting condition on the 
converter. 

An unbalanced drum winder with torque 
demand varying throughout the wind, par- 
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Fig. 9—Duty cycle diagram for friction winder motor 
fed from mercury-arc converter 

















ticularly as obtained on the deep shaft 
winders of the South African Goldfields is ex- 
emplified in Fig. 10, where on an exaggerated 
scale we show how, with the changing load, 
the winder speed gradually approaches the 
speed reference in value, finally resulting in a 
negative speed error with the resultant 
changeover as described for earlier duty 
cycles. 

In addition to the demonstration of normal 
duty cycles as outlined above the company 
showed the ability of the electrical control to 
give the low speeds necessary for rope and 
Shaft inspection, rope changing and other 
special duties where such control is required. 
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Fig. 10—Duty cycle diagram for unbalanced drum 
winder motor fed from mercury-arc converter 
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Technical Reports 


Properties of Wrought and Cast Aluminium and 
Magnesium Alloys at Room and Elevated Tempera- 
tures. H.M. Stationery Office. Price 22s. 6d.—The 
report gives the results of tests carried out for the 
Ministry of Supply by Bristol Aero-Engines, Ltd. 
Fatigue, tensile, expansion and conductivity tests were 
performed at atmospheric and elevated temperatures 
up to 350 deg. Cent., while the density and hardness 
tests were carried out at atmospheric temperature 
only, the latter tests being made after soaking in the 
unstressed condition at elevated temperatures for 
up to 1000 hours. Eighteen wrought and twenty- 
eight sand cast alloys were used and for fatigue tests 
standard or notched test pieces were used for the 
wrought alloys and standard or fillet test pieces for 
the other materials. The tests were with a 
reversed bending stress superimposed on a static 
stress. Fatigue tests on wrought alloys at atmospheric 
temperature were carried out using test pieces soaked 
in stressed or unstressed condition for 1000 hours at 
various elevated temperatures. Creep tests were made 
on wrought alloys at elevated temperatures and 
metallographic tests made both before and after the 
creep and fatigue tests. 

The tests showed that the material having the best 
fatigue properties did not necessarily have good creep 
and tensile properties at the same temperature. 
Therefore, to use elevated temperature data it is 
essential to know operating temperatures and whether 
the major stresses will produce fatigue, creep or tensile 
failure. Furthermore, the coefficient of expansion, 
thermal conductivity, density and bearing properties 
have to be allowed for. To help in solving the 
problems set by combined fatigue and creep stresses 
in components the N.P.L./Bristol combined stress 
machine was designed, which facilitates testing with a 
reversed bending stress superimposed on a static 
tensile and/or static bending stress. The machine 
determines the effect of creep on fatigue properties, 
but not creep properties. The results are considered 
mere useful for design p' where fatigue and 
creep are combined. Published data is set out in 
tabular form and compared with the results from the 
present tests and fairly close agreement was observed. 


Flow in the Laminar Boundary Layer near Separa- 
tion. By B. S. Stratford, Ph.D., with an ix by 
Dr. G. E. Gadd, of the Aerodynamics Division, 
N.P.L. Communicated by Professor H. B. Squire. 
jn nag and Memoranda No. 3002. H.M. Stationery 

. Price 8s,—A simple formula is derived for the 
separation of the laminar boundary layer. The method 
of derivation and a key test suggest that it should be 
reasonably accurate and of general application, 
including particularly the range of sharp pressure 
gradients and small pressure rises to separation. 

In addition, a partially new exact solution is ft 
for the boundary-layer equations of motion ; also 
the pressure distribution is obtained for continuously 
zero skin friction, this pressure distribution being 
expected to attain any given rise in the 
shortest distance possible for a given laminar 
boundary layer provided that there is neither transi- 
tion nor boundary-layer control. é 


Books of Reference 


British Standards 1958 Yearbook. British Standards 
Institution, 2, Park Street, London, W.1. Price 15s. 
More than 3000 British Standards have been issued 
since the foundation of the British Standards Institu- 
tion in 1901, and this edition of the year book includes 
a numerical list, together with brief descriptions, 
of all standards current to the end of 1957. Apart 
from these, there are details of Codes of Practice, 
Handbooks and other B.S.1. data ; lists of publica- 
tions of the various international bodies dealing with 
standardisation ; locations of reference sets of stand- 
ards, both in the United Kingdom and overseas ; 
services for U.K. manufacturers exporting to Canada, 
and information concerning the aims, objects and 
membership of the B.S.1., together with a list of chief 
officials. This yearbook will prove of value to all 
who use British Standards, and require a ready 
means of obtaining information concerning them and 
standardisation in general. 


Explanatory Handbook on the British Standard 
Code of Practice for Reinforced Concrete (No. 114 
1957). By W. L. Scott, M.LC.E., W. H. Glanville, 
D.Sc., M.L.C.E.,and F. G. Thomas, M.LC.E. Concrete 
Publications, Ltd., 14, Dartmouth Street, Westminster, 
London, S.W.1. Price 12s. 6d.—The new edition of 
this well-known handbook retains the general 
arrangement of the previous editions, but considerable 
modifications have been made to explain extensive 
revisions made to the code issued in 1957. The re- 
vised code of practice is included in its entirety, and 
the authors give a clear and authoritative interpreta- 
tion of its requirements. For the first time the code 
gives recommendations for the design of reinforced 
concrete by the load factor and charts for 
design by this method are included. 











Letters to the Editor 


for the opinions of our 
(0 do et belt carne copes’ for 


BEAMA AND SCREW THREAD 
PRACTICE 


Sirn,—Perhaps your readers might be 
interested in one Canadian’s personal reaction 
to the “Shorter Report” in your issue of 
March 14, 1958, on the British Electrical 
and Allied Manufacturers’ Association’s guid- 
ance booklet on Standard Screw Thread 
Practice in British Engineering and the Use 
of Unified Screw Threads. All will agree 
that the broadest possible standardisation 
of screw threads is desirable. The obstacles 
to achieving such a goal are so numerous and 
complex that it does not appear likely that 
complete standardisation will occur in the 
foreseeable future. However, the inability 
to achieve complete standardisation should 
not be allowed to deter us from attempts to 
maintain a progressive programme to cut 
down variety. Everyone, of course, is in 
favour of reducing costly variety, as long as 
it is the other fellow’s variant. This negative 
reaction provides a serious impediment to 
progressive standardisation. 

I hope your readers will accept as an 
honestly held, and not unfounded, opinion 
that the BEAMA’s booklet does not give 
impartial coverage to the arguments in favour 
of strong support for the Unified Thread. 
Had it done so it would have pointed out 
that the greater part of the world is over- 
whelmingly committeed to a 60 deg. thread 
and that there is no prospect that a 55 deg. 
or a 474 deg. thread will ever be adopted 
internationally for standard fastenings ; that 
the International Standards Organization 
has adopted the ISO profile which is identical 
with the Unified profile ; that now over 99 
per cent of the threads manufactured in 
North America are either Unified or inter- 
changeable with Unified and that not one 
North American store in 100,000 carries 
either Whitworth or BA standard replace- 
ment fastenings. This situation, in the 
writer's opinion more than any other single 
factor has impeded the sale of United 
Kingdom mechanical products in the North 
American market. Competitors invariably 
make maximum use of this argument to good 
effect. U.K. automotive manufacturers are 
taking a realistic approach and their increased 
usage of Unified thread fastenings has 
materially aided their North American sales. 

Much has been done recently and with 
some success to encourage greater U.K. sales 
here. Canada is, geographically, a huge 
country, richly endowed with natural 
resources and still in its infancy. For many 
decades it will provide a ready market for 
industrial electrical and allied equipment. 
If U.K. suppliers intend to compete for a 
share of this business or, indeed, any North 
American business, it is suggested they will 
have a much better chance on the basis of a 
60 deg. Unified thread. Also, although it 
is still a controversial issue, the same con- 
dition, I believe, will apply to India. Early 
in the year I was advised that their Sectional 
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Committee decided to adopt the Unified 
Coarse and the Unified Fine threads as the 
Indian standard. A review of the situation 
on the basis of an unprejudiced evaluation 
of all factors, would appear to indicate that 
a “stand pat” attitude is fraught with the 
danger of hindering or even shrinking U.K. 
participation in the so-called “ hard money ”’ 

markets of the world. 
JoHN H. McKay 

Ottawa, 
Canada, 
April 23, 1958. 


E-STAR SYSTEM OF FRACTIONS 

Sir,—British engineering practice is so 
firmly wedded to the system of using eighths 
and sixty-fourth-parts in expressing frac- 
tional sizes (along with all the tongue- 
twisting complications that this involves), 
that the Continental (decimal) system, has 
hardly had a look-in, although undoubtedly 
the more elegant and accurate of the two. 
There is, however, a third system available, 
closely parallel to our own, yet with all the 
advantages of the Continental, namely the 
E-Star system. Here the decimal point is 
replaced by a star, the first digit following 
then represents eighths, the second sixty- 
fourths and so on. Such things as twist-drill 
sizes will fall into place almost automatic- 
ally. For instance, whilst dead quarter-inch 
is represented by *2in, drill sizes 4/g4in 
below or above are denoted by *17in and 
*2lin respectively. Awkward tongue-twist- 
ing sizes like "/,.nds and *"/,,ths are now 
replaced by *32 and *33 (E-Star 32 and 
E-Star 33) respectively, and comparison 
between them becomes immediate and auto- 
matic. The terms eighth, quarter, &c., can 
still be retained, and used quite happily along 
with the more precise “clearance” and 
“ tapping” sizes (which will almost invari- 
ably be denoted by two E-Star digits as 
above). Conversion of E-Star sizes to their 
decimal equivalent and vice-versa can be 
made at a glance from a Conversion Scale 
(which could be permanently displayed in 
the workshop). This has E-Star sizes (0 to 1) 
boldly marked on one edge, and decimal sizes 
on the other. When three-digit accuracy is 
required, the conversion rule is : 

Add 0-002 for every E-Star 001 (very 
approximately). 

Ausrery S. RYNESS 
Nottingham, 
May 6, 1958. 


RAILWAYS INTO ROADWAYS 


Sir,—Despite your editorial of April 25, 
it is evident that the opponents of railway 
conversion are still considering the scheme on 
an emotional rather than a rational basis. 
While Brigadier Lloyd has produced 
numerous facts and figures, the anti-con- 
versionists appear to be very short of such 
ammunition. In the May 23 issue, for 
example, I noticed only two statistics in 
the “anti” letters and one of those 
was a quotation from an earlier letter 
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from Brigadier Lloyd. It was also evident 
that at least two of your correspondents in 
this issue had either not read or had failed 
to understand Twilight of the Railways. 
People who attack this scheme without 
having studied this very readable and low- 
priced work are hardly being fair to them- 
selves. Indeed, one of the big dangers to 
railway conversion is probably that too many 
people will rush into a condemnation of the 
plan and then find it difficult to eat their 
words. 

While I cannot attempt the sort of survey 
which you suggested in your editorial is the 
responsibility of the Railway Conversion 
League, may I mention a few points which 
occurred to me while waiting for a late train 
at Birmingham’s New Street Station ? Less 
than 250 passenger trains are shown as 
departing on a normal week-day ; allowing 
ten road vehicles per train—surely adequate 
when one remembers the national average of 
ninety passengers per train—it would appear 
that 2500 bus departures per day would 
suffice for passenger traffic from this busy 
station which is currently regarded by B.R. 
as a bottleneck. The much-publicised new 
Brussels roads are stated (Jnternational Road 
Safety and Traffic Review, Winter, 1958, 
edition, page 8) to have a capacity of 1300 
vehicles per hour per lane of only 10ft 6in, 
with a continuous flow and 10 per cent of 
commercial vehicles. Even with an inter- 
rupted flow, cycle 50/50, 10 per cent right 
and 10 per cent left-hand turns, the capacity 
is 400 to 450 vehicles per hour. As I was not 
equipped to carry out measurements, I must 
leave it to others to calculate the number of 
traffic lanes which would be available at the 
approaches to New Street Station ; I submit, 
however, that the above figures show that, 
provided there is room for one lane in each 
direction, there would be adequate road 
space and some remaining for other traffic. 
A further comparison might be made, using 
Dr. Glanville’s figures: rural trunk roads, 
6700 vehicles per day ; trunk roads in built- 
up areas, 6200 per day. It is perhaps oppor- 
tune here to repeat his description of rural 
trunk and Class I roads: “1 per cent have 
dual carriageways or single carriageways at 
least 40ft wide, 10 per cent are less than 40ft 
but at least 30ft wide, 67 per cent are less 
than 30ft but at least 20ft, and 22 per cent 
are less than 22ft wide.” In view of these 
figures, can it seriously be claimed that 
a converted New Street Station would 
experience congestion troubles ? 

At considerable expenditure of time, the 
members of the Railway Conversion League 
might carry on from here and make the 
detailed survey you require. But what would 
it prove ? Would it mean an end to opposi- 
tion to conversion ? The answer is, of 
course, negative. The case would doubtless 
be strengthened but the League would still 
be faced with the fact that conversion is not 
mainly an engineering problem, nor is it 
purely a matter of road versus rail. What is 
needed is a full-scale, impartial inquiry— 
mainly in public but with power to hear 
evidence of a secret nature in private if 
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necessary—to study the future internal 
transport needs of the country. I suggest 
that this inquiry must be official for, to be 
of any real value, it must have power to take 
evidence from Government departments (the 
Treasury, Ministries of Transport, Labour 
and Power are obvious examples) and, for 
example, from nuclear research scientists 
(probably in secret) on the potentialities of 
new sources of energy for transport. M.I.5 
might also be called to comment on the 
strategic value of electrified railways, in view 
of the political sympathies of the leadership 
of a certain trade union! Evidence should 
also be taken from airline corporations, the 
{Inland Waterways Association, &c., and all 
interested parties should be able to examine 
the evidence of the others. 

At present you are, Sir, the only person 
outside the Railway Conversion League who 
appears to have understood and acted upon 
the need for careful consideration of alter- 
native schemes to improve the nation’s 
transport facilities. I trust that others will 
soon follow your splendid example ; in the 
meantime, I hope you will allow the corres- 
pondence in your columns to continue. 

H. BARRS 

Worcester, 

May 25, 1958. 


Sir,—Plainly Mr. J. R. M. Thomas and 
Mr. A. C. McManus, whose letters you 
published on May 23, wrote under the dis- 
advantage of not knowing precisely what this 
correspondence is about. May I therefore 
be permitted to reinforce your leading article 
of April 25 by emphasising once more that 
this discussion is on—or, at any rate, started 
on—the conversion of Britain’s railways, not 
into highways, but into a motor roadway 
system reserved for fast traffic. Mr. Thomas 
should appreciate—in the full meaning of 
the word—that on the converted railway 
system there would certainly not be the 
degree of freedom enjoyed on the highways : 
the type of regulation he has in mind would 
be essential, otherwise the converted railways 
would rapidly degenerate into another high- 
way system, as foretold by Mr. McManus. 
Accordingly, most of the problems raised 
by Mr. Thomas are the very problems that 
railway conversion, and railway conversion 
alone, will solve. I say “alone” because 
how else in Britain could Mr. McManus’s 
“properly organised road system—which 
is built for high-speed, non-stop traffic ”’— 
be provided ? Between them Mr. Thomas 
and Mr. McManus have, I suggest, cata- 
logued most valuably many of the transport 
evils that beset Britain, the cure for which 
lies only in railway conversion. 

T. I. Ltoyp 

Newgate Street, 

London, 
May 27, 1958. 


Sir,—One cannot fail to be impressed, if 
not convinced, by the figures given by 
Brigadier T. I. Lloyd in your issue for May 
23, when he details the possibilities of high- 
speed road-bus services over former Great 
Eastern Railway tracks from Liverpool 
Street to Romford. 

I should not like to venture an opinion as 
to whether the 60 m.p.h. running he forecasts 
would be safe and practicable, but as a season 
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ticket holder on that line I would like to know 
what happens in thick fog. Last February 
we had a taste of it when electric suburban 
trains, safely spaced by automatic colour- 
light signals, lost little time on the journey 
from London to Romford. But when we 
came to the bus ride from Romford station 
onwards (and most Romford regulars face a 
2 to 4 miles bus ride after leaving their trains) 
it was chaotic. My own bus journey of 4 
miles took an hour. When fog is very thick 
are we to spend three hours travelling from 
Liverpool Street to Romford on the * high- 
speed ’’ buses ? Most of us would choose 
train travel in those circumstances. Even if 
fog or heavy snowfalls do not often occur in 
this country, they happen often enough to 
make regular suburban travellers prefer 
trains. This can also apply to long-distance 
journeys. Before the war of 1939-45 the 
late Sir Nigel Gresley related that on a then 
recent day of fog so thick that he had been 
unable to drive his car, the “‘ Silver Jubilee ” 
high-speed express train ran safely into 
Newcastle less than five minutes late, thanks 
to the efficiency of modern railway signalling. 
How would the road buses have fared in 

those conditions ? 
FRANK A. S. BROWN 

Romford, Essex, 

May 29, 1958. 


Book Reviews 


Standard Batch Control. By John L. Bur- 
BIDGE. Macdonald and Evans, Ltd., 
8, John Street, Bedford Row, London, 
W.C.1. Price 35s. 

THis book argues for the institution of 

standard batch control in those areas of 

the engineering assembly industry where 
most of the parts used are made in batches. 

The method is such that when the size of a 

batch of assemblies has been determined, 

the size of batches of parts and materials 
which make up that assembly are also deter- 
mined, and one result is a simplification of 
organisation, and a reduction in the flow of 
paper. Among other results claimed are an 
increase in the ratio of profit to capital used, 

a reduction of in-process stocks, and simpler 

and more effective costing. The case for 

standard batch control is detailed, well 
marshalled and clearly expounded. Mr. 

Burbidge has confined himself to the engin- 

eering assembly industry, but, for another 

reason, the book will be of interest to a wider 
circle of readers. 

In order to build up the case for standard 
batch control, it has been necessary to 
attack the concept of the economic batch 
quantity, which leads to the well-known 
square-root formula. Now such attacks 
have been mounted before, and with good 
cause, for there are many industrial situations 
to which the formula cannot apply. The 
principle can also be attacked on general 
grounds. For example, minimising costs 
over separate operations may not necessarily 
minimise the costs of the whole undertaking. 
One feels that a valid case could have been 
made (it usually can) against a too rigid 
application of the formula, on the grounds 
that the cost curve is generally fairly flat 
near its lowest point, so that the batch size 
can be chosen from a generous range, and 
standard batch control could have been 
fitted into this framework. But the author 
has elected to attack the theory of the econo- 
mic batch size, root and branch, with some- 
times regrettable results. At one point he 
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states “If the theory of the economic batch 
quantity has such serious and obvious 
deficiencies in practice, is it possible that there 
is something wrong with the theory ?” There 
is nothing wrong with the theory unless the ~ 
first derivative of a function does not give 
a stationary point when equated to zero, but 
the author in his subsequent argument does 
make out a case against wrong application 
of the theory. For example, not all prepara- 
tion and carrying charges should necessarily 
enter the reckoning. If complacency is 
thereby shattered, he has performed a valuable 
service. 

Two main lines of the attack are concerned 
with carrying costs. The interest which would 
have accrued had the capital not been tied 
up in stocks should, says the author, be 
calculated at compound rather than simple 
interest, and should be levied on the value of 
the article made, which is not the direct 
cost of making alone, but should include 
the preparation and carrying charges. 
However, if these amendments are taken 
into the reckoning, it can be shown that the 
batch quantity is altered only from : 

2DP (RE SE 
Ic © J Gte—nc ¢ 
where in the author’s notation (slightly 
amended) 


P= Preparation cost per batch 

C=Cost per piece 

/= Interest chargeable per year 

D=Rate of consumption per year 
and this will give a somewhat smaller 
economic batch quantity. One suspects 
that somewhere along the line this more 
cumbersome formula has been reduced at 
the not very large cost of some accuracy, for 
the sake of simplicity. 

The author attempts to show that if a 
smaller batch is made, although the profit 
margin per piece may apparently be reduced, 
the percentage profit on the capital actually 
employed is higher. This argument fails, 
however, for it has been initially assumed 
that all capital is always being usefully 
employed, and the loss of interest on the 
amount of capital tied up in stocks is already 
accounted for in the calculation. 

Again, in Chapter 3, one fallacy occurs 
close upon another and it is here necessary 
to quote : 

“If we consider a firm which fixes all its 
batch quantities by the Economic Batch 
Quantity formula and realise that this firm 
could probably halve all its batch quantities 
without increasing costs more than 0-5 per 
cent, it will be obvious that the converse is 
also true, and that the firm has capital 
invested in stocks and work in progress to 
the value of half the ‘stock and work in 
progress’ figure in the accounts at the re- 
markably low rate of interest of 0-5 per cent. 

“This sum could probably be invested in 
new plant and equipment, which would pay 
for itself in three or four years. In other 
words, it could be reinvested at 25 to 334 
per cent.” 

In the former case, the “ remarkably 
low rate of interest” is not 0-5 per cent but 
more than 10 per cent (10 per cent being the 
working figure throughout the book for 
interest on capital). In the latter case, if 
the freed capital can earn 25 to 334 per cent, 
why are we working with an interest rate of 
10 per cent for invested capital in the E.B.Q. 
formula ? 

These, and other blemishes, are probably 
the fruits of over-enthusiasm, which is a pity, 
for the author’s approach is refreshing and 
imaginative, and there is much sense in his 
contention that standard batch control would 
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assist in the study of the whole concern. 
He mentions linear programming for this 
purpose, but operational research workers 


will be surprised to see it described as one 
of their simpler techniques, just as they will 


si 
wince at the Americanism “ operations 


Most of the book is naturally devoted to 
standard batch control, and Mr. Burbidge 
has not been content merely to explain the 
theory, but describes the ical operation 
of his scheme, and its ro - — —— 
departments, in great il. ese chapters 
are full of cota ideni, and are well worthy 
of study. 


Mechanical Vibrations. By A. H. CHURCH. 
Chapman and Hall, Ltd., 37, Essex Street, 
London, W.C.2. Price 54s. 

Tuts work is a rewritten and enlarged version 

of the author’s previous book Elementary 

Mechanical Vibrations, published by the 

Pitman Publishing Corporation, although it 

is presented as a first edition. It is a typical 

textbook, having been based on the author’s 
courses of lectures at New York University. 

The usual topics of undamped and damped 

one deg. of freedom problems are dealt with 

in great detail. The main parts of the theory 
are carefully derived, little being left to the 
imagination of the reader. Considerable 
use is made of vector diagrams to explain 
the physical meaning of the algebraic terms 
involved. The concept of equivalent systems 
is emphasised throughout the book ; 
examples are given on the calculations of 
equivalent mass or inertia and of equivalent 
stiffmess. A short chapter on electrical 
analogies is also included. Multi-mass 
torsional problems, including the Holzer 
method for analysis, critical speed calculation 
and the dynamics of single-cylinder engines 
is discussed in some detail. To find a chapter 
on balancing of rotating masses and recipro- 
cating engines in a book of this nature is 
perhaps surprising, but useful, although most 
students will have had access to this material 
already in the many books on mechanism. 
The book is satisfactory as an elementary 
textbook and is a considerable improvement 
upon the author’s earlier effort. The many 
problems at the end of each chapter and the- 
occasional, worked-out example in the text 
will be very helpful to the serious student. 

The book is disappointing, however, when 

more than the standard undergraduate 

material is sought for. Section headings such 
as “ Vibration Instruments ” or “ The Gyro- 
scopic Effect of Impellers upon the Critical 

Speeds of Shafts,” look exciting to those 

seeking a little more specialised information, 

but are dismissed in only a page or two with- 
out any significant attempt at analysis, nor 
are references given, other than to a few 
well-known textbooks, some of which are 
not particularly up to date. The book is 
well produced with many clear illustrations 
and the index would appear to be adequate. 

It is therefore a great pity that the price, 

54s., will deter the average undergraduate 

from acquiring a copy, at any rate in this 
country. 


Advanced Mathematics for Technical Students, 
Part II. Second edition. By H. V. 
Lowry and H. A. Haypen. Longmans, 
Green and Co., Ltd., 6 and 7, Clifford 
Street, London, W.1. Price 21s. 

It is often claimed by engineers that the 

mathematics taught to technical students 

in universities and technical colleges has too 
much of the academic flavour and that too 
little attention is paid to the solution of prac- 
tical engineering problems. The series of 
mathematical textbooks by Geary, Lowry 
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and Hayden, although undoubtedly leaning 
towards the ic, do appear to go a long 
way towards striking a reasonable com- 
promise in this respect. In Parts I and II in 
Advanced Mathematics for Technical Students, 
the authors aim to cover as broadly as 
possible all the mathematical course work 
likely to be required by students taking the 
Higher National Certificate or degrees in 
science and engineering. 

Part Il, the volume under review, is 
intended more specifically for those students 
taking the final year of the Higher National 
Certificate or Part II of an engineering degree. 
Science degree students taking mathematics 
as an ancillary subject would require certain 
sections from Part II and almost all of Part I. 
With such varied interests in mind, the 
authors give helpful guidance as to the 
selection of material for particular courses of 
study. Looking at this textbook from the 
point of view of an engineer, several leading 
questions might well be asked. Does it 
provide a sound basis for teaching and learn- 
ing engineering mathematics ? Can it be 
used as a book of reference by the student ? 
To these two questions the answer is certainly 
in the affirmative. Each subject is concisely 
and logically explained and, in some 400 
closely printed pages, an extremely wide 
range of material is set out clearly in sections 
with a notation that is in line with current 
engineering practice. Are the examples 
merely exercises in abstract mathematics 
or do they contain a reasonable proportion 
of problems dealing with practical engineer- 
ing ? To this question, the answer is more 
doubtful. In a book of this scope it would 
seem unfortunate that so very few of these 
problems should be of a numerical nature. 
Finally, how is the subject matter balanced 
between the respective requirements of 
mechanical, civil, electrical and other 
branches of engineering ? Here, except 
for the omission of any section on hydro- 
dynamic lubrication only electrical engineers 
will have grounds for complaint. In view 
of the growing importance of electrical 
engineering and, in particular, electronics, 
more space could have been assigned to 
material from these subjects to meet the needs 
of present-day students. 


Reactor Heat Transfer. By W. B. HALL, 
B.Sc. (Eng.), A.M.I.Mech.E. Nuclear 
Engineering, Monograph No. III. Temple 
Press, Ltd., Bowling Green Lane, London, 
E.C.1. Price 10s. 6d. 

WRITTEN by the Research Manager of 
Windscale, this book is an attempt to com- 
press something of the subject into about 
seventy pages, and succeeds very well in spite 
of the confined space. The first chapter is 
general in scope, and in it the author endea- 
vours to introduce the fundamental principles 
of heat transfer by convection. The well- 
known dimensionless groups are interpreted 
in physical terms and the reader is referred 
to other sources for the methods of analysis 
by which they are derived. 

Once he gets down as closely to details as 
his framework permits, the author naturally 
dwells on the kind of reactor favoured by the 
immediate British nuclear power programme. 
He describes the system briefly, and deals 
with the temperature distribution in the fuel 
channel, employing a form of Ginn’s equation 
for the maximum surface temperature of the 
element. The need for throttling is explained 
before going on to discuss the pressure drop 
through the core. An equation for the pres- 
sure drop is evolved on the assumption of 
incompressible flow, Guggenheim’s equation 
then being quoted as a more accurate solu- 
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tion. Pumping power and the comparison 
of coolants in relation to it are treated 
briefly. A third and final chapter skims over 
what are called miscellaneous topics, such as 
liquid metallic coolants and their com- 
parison with gaseous coolants, heat transfer 
“A the can, and temperature gradient along 

s. 

Like its two predecessors in this series of 
monographs, the book is bound in thick 
paper covers, has a useful key to the notation 
at the front, and is provided with a rather 
meagre index at the back. 


Structural Design in Metals. By C. D. 
WILLIAMS and E. C. Harris. The Ronald 
Press Company, 15, East Twenty-Sixth 
Street, New York, 10, N.Y. Price 8 dollars. 

Tuts is the second edition of an American 
textbook giving an introduction to structural 
design in steel. Consideration is given, how- 
ever, to the use of other metals, such as light 
alloys, and to structural design in aero- 
nautical engineering. Extensive revisions are 
included in the second edition, with up-to- 
date U.S. specifications and codes of practice 
noted, and with a chapter on rigid frame 
design and another on design with light-gauge 
steel. Plastic methods of design are not 
mentioned. 


Biege-und Torsions Verformungen Diinn- 
wandiger Stabe mit Offenem Profil. By 
J. 1. JacGN. B. G. Teubner Verlagsgesell- 
schaft in Verwaltung, Goldschmidtstrasse 
28 (Postschliessfach), Leipzig, C.1. Price : 
DM.7.20. 

THIS treatise, which first appeared in Russia 

in 1952, deals with problems of combined 

torsion and bending (which were first treated 
by S. P. Timoshenko in 1905-6) in a form 
which it is hoped will make a somewhat 
complicated subject accessible to the student. 

The book falls into three parts: general 

theory of combined bending and torsion ; 

applications to thin-walled members with 
open profile, and practical examples. 


Books Received 


Better Report Writing. By W. H. Waldo. Chap- 
man and Hall, Ltd., 37, Essex Street, Strand, London, 
W.C.2. Price 38s. 

Tele ications Economics. By T. J. Morgan. 
Macdonald and Co. (Publishers), Ltd., 16, Maddox 
Street, London, W.1. Price 50s. 

Basic Electrical Engineering. By Robert H. Nau. 
The Ronald Press Company, 15, East 26th Street, 
New York, 10, U.S.A. Price 7 dollars. 

Motion Time and Study. Fourth edition. By 
R. M. Barnes. Chapman and Hall, Ltd., 37, Essex 
Street, Strand, London, W.C.2. Price 74s. 

Chemical Reaction Engineering. Vol. 1. Edited 
by Dr. K. Rietema. Pergamon Press, Ltd., 4 and 5, 
Fitzroy Square, London, W.1. Price 80s. 

The Directory of Shipowners, Shipbuilders and 
Marine Engineers, 1958. Tothill Press, Ltd., 33, 
_ Street, Westminster, London, S.W.1. Price 





The Coal Industry of the U.S.S.R. : Part 2, Appendix 
4, Roof Supports. National Coal Board, Hobart 
House, Grosvenor Place, London, S.W.1. Price 
5s. 6d. (post free). 

Hydraulics and Fluid Mechanics. Tenth edition. 
By E. H. Lewitt. Sir Isaac Pitman and Sons, Ltd., 
Pitman House, Parker Street, Kingsway, London, 
W.C.2. Price 37s. 6d. 

Engineering Materials Handbook. Edited by 
C. L. Mantell. McGraw-Hill Publishing Company, 
Ltd., McGraw-Hill House, 95, Farringdon Street, 
London, E.C.4. Price 167s. 

Grading of Metallic Resistors for Electric Motors— 
with Examples. By E. W. Brass. The Association of 
—— and Shipbuilding Draughtsmen, Onslow 
Hall, Little Green, Richmond, Surrey. Price 3s. 

Daylight Through the Mountain. Edited by Frank 
N. Walker. Published by Sir Isaac Pitman and Sons, 
Ltd. (London), and distributed by Sir Isaac Pitman 
and Sons, Ltd., 381/3, Church Street, Toronto, 
—_—— for the Engineering Society of Canada. 

ice 45s. 
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*“‘Rotodyne” Transition 
to Autogyro Flight 


The Fairey ‘‘ Rotodyne’’ has now completed 
fifteen transitions from helicopter to autogyro 
flight, while flying straight and level and without 
loss of height. Over ninety flights have been 
made by the ‘‘ Rotodyne ”’ since it first flew last 
November. This test programme is claimed to 
rival that of the new Lockheed ‘* Electra,’’ which, 
with fifty flights within three and a quarter months 
of its maiden flight, established a record. The 
Fairey Company states that hovering and vertical 
climb performance of the aircraft have already 


With each new increment of flying speed during 
the tests, measurements were made of fluctuating 
stresses, blade flapping angles, clearance from 
droop stops, and airframe vibration levels. The 
actual prototype was subjected to measurement 
tests (ILLUSTRATED ABOVE) of distribution of 
stiffness and damping factors. The rotor head and 
blades were removed and replaced by an equi- 
valent mass. A rotating out-of-balance force was 
then fed in at the head and airframe responses 
measured over a frequency range of 0-5 to 3 ¢/s. 
The effect of lift was simulated by slinging the 
aircraft to a jib and applying variable lift, up to 
the aircraft weight, while the tests were in pro- 
gress. The lift force was cushioned through air 
jacks because of the very low frequencies involved. 
The information obtained was fed back into model 
tests and gave a complete picture of ground 
resonance characteristics. As a result of these 
tests the undercarriage suspension characteristics 
had to be altered to counteract an unusual com- 
bination of vibration modes which could have led 
to ground resonance. Preflight testing of the 
**Rotodyne”’ is, perhaps, the most exhaustive 
ever given a British aircraft. Development of a 
* Rotodyne ” with an all-up weight of about 70,000 
ib, a rotor diameter of 120ft, and capable of 
carrying 200 passengers would appear to be feasible 
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exceeded predictions. It has lifted slightly more 
than its designed all-up weight of 33,000 Ib, 
achieved a vertical rate of climb 1300ft per minute 
and a forward climb of 2400ft per minute. In the 
autogyro condition speeds exceeding 150 m.p.h, 
have already been achieved. Design cruising 
speed of the ‘‘ Rotodyne” is 185 m.p.h. The tip 
jet unit SHOWN ABOVE has an experimental 
noise suppression nozzle which is expected to 
reduce the present high noise levels to entirely 
acceptable values for commercial operation 
in built-up areas. Development of the tip jets 
and silencer has been proceeding on a single biade 
rotating rig at White Waltham and a 25-hour 
endurance test on the main simulator rig at 
Boscombe Down has been concluded. The instru- 
mentation installed in the prototype, ILLUS- 
TRATED BELOW, includes three auto-observer 
panels. Several hundred strain gauges are fitted 
to the rotor and airframe. Readings from the 
rotor gauges are transferred to the fuselage 
recorders through sliprings. The technique has 
given outstanding results according to Fairey. 
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Ford Motor Company’s Thames Foundry 


N our issue of November 29, 1957, we 

illustrated and referred briefly to the 
Thames foundry at Dagenham, Essex, which 
has been built by the Ford Motor Company, 
Ltd. The new foundry, which is additional 
to the company’s existing foundries at 
Dagenham and Leamington, is situated on 
a site of 22 acres and has a floor area 
of 533,200 square feet. In its design, the 
company’s engineering staff have kept in 
mind the need to provide an up-to-date 
“work flow’ foundry incorporating the 
maximum degree of mechanisation and auto- 
mation, thereby reducing the human effort to 
a minimum. The foundry was completed in 
rather less than three years, a start having 
been made on the pile driving in March, 1955. 

As mentioned above, the Thames foundry 
comprises two buildings. The main building, 
measuring 1200ft by 180ft by 7Oft, accom- 
modates the principal foundry operations. 
This building is a two-floor structure, the 
lower floor being occupied by the mainten- 
ance department, offices, stores and all the 
employee amenities. The upper, or main 
operating, floor of this building is arranged in 
bays measuring 60ft by 60ft, and steel 
columns at 60ft centres support lattice girders 
which form the fabric of the building. These 
girders are utilised for carrying a great deal 
of the mono-rail conveyor equipment and 
the material storage hoppers, so that indi- 
vidual supporting columns are eliminated 
and the maximum free working space at floor 
level is provided. 

Throughout the foundry the fullest possible 
use is made of mechanical handling equip- 
ment. Pig iron and coke are brought to the 
foundry by rail wagons and particular con- 
sideration has been given to coke handling to 
keep breakages to a minimum. There are 
two 5-ton telpher cars for conveying coke 
and limestone to storage hoppers adjacent to 
the cupola melting units. The charges of pig 
iron, scrap coke and limestone are weighed 
and loaded by skip hoists into four 108in 
diameter hot-blast, water-cooled cupolas. 
Each pair of cupolas is served by a “ Cupo- 
del” hot-blast plant, and for each cupola 
there is an 8-ton hot metal receiver. From 





the receivers the metal is transferred, as 
shown in an accompanying illustration, to a 
2000 Ib capacity ladle from which the heavy 
castings are poured. There are ten of these 
ladles suspended from electrically-operated 
towing and hoisting units ; there are also 
four ladles of 10001b capacity. Another 
item of equipment in the melting section is a 
pig-cast machine, the capacity of which is 
20 tons an hour, for “ pigging” surplus 
metal. 

The two moulding lines are fed from their 
own automatic sand systems and are well 
equipped with smoke and fume collection 
apparatus. In each line there are eight semi- 


at Dagenham 


The modernisation and expansion pro- 
gramme announced by the Ford Motor Com- 
pany, Ltd., in 1954 is now approaching com- 
pletion. An important item in that programme 
is the new Thames foundry which the company 
has built at Dagenham, at a cost of nearly 
£8,000,000, and which has recently begun 
operation. This foundry was planned by the 
company’s engineers following a _ detailed 
study of modern Continental and American 
foundry practice ; its layout and equipment 
are such that excellent working conditions are 
provided. This illustration (left) shows the 
extent of the two buildings. The main building 
accommodates the melting, pouring, moulding, 
coremaking and fettling operations and in the 
ancillary building the sand handling, casting 
cooling, sand removal and grinding sections 
are housed. The foundry is designed for a 
daily output of about 400 tons of castings, 
consisting mainly of cylinder blocks and 
heads and the larger castings for tractors. 


automatic moulding machines working with- 
in a continuous 800ft mould conveyor. The 
castings are removed from the drag mould 
by hook carriers suspended from a monorail 
cooling conveyor located vertically above 
each mould conveyor. This latter conveyor 
transfers them to the ancillary building where, 
after cooling for about three hours, they 
have the sand and cores removed by vibrators 
before passing through a battery of grinding 
machines for the removal of any metallic 
surface irregularities. The castings are then 
returned by monorail conveyor to the main 
foundry building for cleaning, and, finally, to 
eight fettling lines for finishing and, if 





Metal being transferred from one of the hot metal receivers into a 2000 Ib capacity ladle from which castings are 
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required, for water test. The hook carriers 
suspended from the conveyor system are 
illustrated below. 

The cores are formed and baked at least 
twenty-four hours ahead of the moulding 
process. The core shop, which is centrally 
situated in the main building, is so arranged 
that cores can be supplied as required to each 
of the moulding lines. There is a central 
high-level station for mixing the core sand. 
The operation is fully automatic and is per- 
formed by a “ Sinex ” proportioning system. 
There are four groups of batch weighers 
which handle the proportioning of the dry 
sands and the additives, and three metering 
pumps for each group deal with the liquids. 
Formula selection is made by means of an 
Oerlikon punched card system. Ten basic 
mixes are interpreted by punched cards, 
the variations of each basic mix being 
obtained as necessary by altering the 
pattern of the card punching. All the 
cores are made by thirty-nine semi-automatic 
vertical core-blowers which force the sand 
mix into boxes producing the different kinds 
of cores required. Part of the core-making 
line is shown in one of the illustrations. The 
cores are conveyed to five continuous hori- 
zontal ovens which are built at an elevated 
level, thus assisting easy operation as well as 
providing storage space beneath. After 
delivery from the ovens the cores have their 
external faces coated with a special wash to 
protect them from the molten metal ; this 
wash is dried in three horizontal ovens. There 
are nine core-grinding machines for removing 
surplus sand where required. 

The excellent working conditions provided 
in the new foundry have already been men- 
tioned. The air purifying system, for 
example, changes the whole air content of 
the building seven times an hour, and in the 
moulding and fettling sections as many as 
sixteen times an hour. All the air entering 
the building is cleaned, warmed in the winter 
and fan-cooled in the summer. There are 
steam heaters around the perimeter of the 
building and over the main aisles and door- 
ways to compensate for heat losses, and the 
windows and fans are thermostatically 
controlled to allow for variations in tem- 
perature. 

The exhaust system incorporates twenty- 
six “* Roto-Clone ” hydrostatic precipitators, 
which together deal with 42,000,000 cubic 
feet of air per hour. As well as controlling 
the dust and fumes at source, the precipitators 





(Left) Monorail conveyor systems are installed throughout the 
(Right) This core-making line is equipped with six 
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There are twenty-six hydrostatic precipitators employed in the exhaust system. They handle 42,000,000 
cubic feet of air an hour 


scrub out the foreign matter before discharg- 
ing the clean air to atmosphere. It has been 
stated that about 35 tons of sludge.are taken 
daily from the precipitators, the sludge, of 
course, being made up of dust and fume 
particles. Twelve of the precipitators are 
mounted on the roof of the main foundry 
building, their function being to control the 
dust from the moulding and shake-out area, 
core grinders and spot-blast cabinets. They 
are fed by a total of 800 gallons of water 
a minute and discharge continuously the 
collected material in the form of a slurry 
to a gravity sluicing system, the slurry serving 
to augment the water supply to the sluice- 
way. Slurry and water are led to two large 
settling pits from which the water overflows 
to cooling ponds before being recirculated 
to the sluice-way. The remaining fourteen 
““Roto-Clone” precipitators are arranged, 
as shown by the illustration above, at ground 
level outside the ancillary building. Their 
purpose is to control the dust at the primary 
knock-out section, the vibrators, grinders and 
back-scrap separation plant. These fourteen 


foundry. Here 
and 


precipitators have built-in conveyors which 
continuously eject the collected material as 
sludge to skips for transfer to settling pits. 
After their initial filling the skips require only 
sufficient water to make up for that lost by 
evaporation and the moisture contained in 
the ejected sludge. The operation of the 
precipitators is fully automatic ; they are 
electrically controlled from central points 
within the buildings. 

The installation of the services essential 
to the foundry involved a_ considerable 
amount of work. The steam and gas mains 
and the power cables all follow the line of a 
common trestle-way to the new site from the 
Ford Motor Company’s power-house and 
coke ovens which are approximately half a 
mile away. The electric power required to 
drive all the equipment in the foundry is 
distributed by five substations situated on 
the roof of the main building. 

The Thames foundry is manned by 1800 
operatives, most of whom have been trans- 
ferred from the company’s older foundry at 
Dagenham. 
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Board Mill at Thatcham 


‘ : On a 40-acre site at Thatcham, near Newbury, in Berkshire, 
a paper board mill has been completed recently for Colthrop 
. : Board and Paper Mills, Ltd., a member of the Reed Paper 
Group. The new mill is a completely integrated unit having 
its own power station, workshop, water treatment plant, 
in addition to the machine and its ancillaries. Four kinds of 
board are manufactured and the machine produces folding 
box board 110in wide at 600ft per minute. Our illustration 
gives an overall view of the mill buildings with the raw 
materials store at the top, then the machine on the right with 
the preparation plant, and the single-storey workshop building 


on the left, and finally the salle. Part of the power house can 


ae 


be seen at the bottom. 


URING the early months of this year, 

a new board mill was put into com- 
mission by Colthrop Board and Paper Mills, 
Ltd. It oceupies a 40-acre site near 
Thatcham, Berkshire, where paper making 
is known to have been in existence for over 
200 years. The new “orth Board Mill is a 
completely integrated unit having, in addition 
to the main production installations, a raw 
materials building, a finishing department, 
a water treatment plant, maintenance work- 
shops and its own power station. The board 
machine, which is 325ft long and makes 
mainly folding box board, 110in wide, will 
double the output at Thatcham. An area of 
183,610 square feet is covered by the main 
buildings, which have a length of over 1000ft. 


MILL BUILDINGS 


The site, which is low-lying and tended to 
be waterlogged at times, presented difficulties 
in construction, especially where heavy loads 
had to be taken and any possibility of settle- 
ment avoided. Bored, piled foundations, 
cast in situ, were adopted, involving some 
2400 piles. Reinforced concrete construction 
was used, in general, for the buildings. Where 
acid conditions were likely to obtain sulphate- 
resisting cement was used and all the build- 
ings are separated by expansion joints. The 
raw materials building, 305ft long by 192ft 
wide by 58ft high, is divided into three bays 
(one of which can be seen in our illustration), 
each enclosed by reinforced concrete walls 
which act both as retaining walls and fire 
breaks and are surmounted by a steel portal 
framed roof. Cross-reinforced concrete walls 
subdivide each bay into cells. Across the 
end of the bays is the “hydrapulper ” area, and 
this abuts on to the three-storey preparation 
plant building from which it is separated 
by a fireproof wall. 

The latter building is 180ft long by 110ft 
wide by a height of 64ft, and has a roof of 
reinforced concrete slab with asphalt roofing 
laid on cork insulation. It houses chests, 
refiners, screens and thickeners, and a 
china clay and alum store. There are three 








sections in: the machine house, namely, the 
Screens area, the machine house itself, and 
the drive annexe. The machine house has 
two expansion joints in its length of 435ft 
and has a width of 75ft, including the annexe, 
which has intermediate floors, the upper 
storey accommodating the ventilation plant 
for the board machine, and the first floor 
the drive equipment. The flat slab ceiling is 
carried by cambered reinforced concrete 
beams, except in the way of the stack dryer, 
where there is a ceiling of heated enamelled 
steel plates. Granolithic flooring is general, 
but at the wet end of the machine there are 
red brick paviours laid on acid-resisting 
asphalt. 

Adjoining the preparation plant building 
and the machine house there are the work- 





shops for which a single-storey steel-framed 
building, measuring 395ft by 192ft, is pro- 
vided. Steel-frame construction was also 
adopted for the salle, which is adjacent to 
the dry end of the machine house, from which 
it is separated by a fireproof wall. The overall 
dimensions are 270ft by 162ft, and there are 
three crane bays, one for trimming and two 
for storage, and a fourth bay without a 
crane. Land and storm water drainage set 
certain problems, and it was found necessary 
to supplement an improved watercourse by 
an 87,000-gallon tank to collect storm water. 


MILL MACHINERY 


Raw materials are delivered to the raw 
materials building at the western end of the 
plant, the three bays being supplied with 





One of the three bays in the raw materials building 
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mixed waste, selected waste and virgin pulp 
respectively. At each bay is a 2-ton overhead 
eae travelling crane which is used for 
unloading purposes and for supplying the 
four Black-Clawson “ hydrapulpers.” These 
stock for four separate systems, a 


8 tons per hour capacity, supplied with mixed 
auer tr heavy-duty slat conveyor, serves 
the * middles ” system, while a similar unit 
of 16ft diameter is used for “ underliner ” 
stock. Both have steam injection to speed 
up disintegration and also junk removers 
and raggers. “ Liner” and “ backs” stocks 
are prepared in two 14ft diameter batch 
tien, the former stock being pumped 
to a duo-cycling system, and the latter is 
pumped either to a cleaning system or to 
the unrefined stock chest. There is a control 
jo for each “ hydrapulper.” 

In the preparation building the main plant 
is on the first floor with the stock chests 
below, while on the second floor are located 
tanks for fresh water, backwater, dilute alum 
solution, size solution, clay mixture and 
vitriol. Stock for the “ middles ” system is 
cleaned by a battery of Vickery Dirtecs, 
which remove the solids and pass the stock 
onto four Black-Clawson “classifiners,” which 
reject the lighter impurities. The consistency 
of the accepted stock is then raised from 
about 0-8 to 3-5 per cent in five thickeners 
or deckers, supplied by the Watford Engineer- 
ing Company, Ltd., and the surplus white 
water is returned for use in the 20ft “hydra- 
pulper ” via a regulating box. Reject material 
from classifiners passes through a disinte- 
grator pump and on to a selectrap from 
which accepted stock is returned to the 
system. The “underliner” stock can be 
treated as for the “ middles ”’ or passed direct 
to the unrefined stock chest. 

** Backs ”’ stock can be treated in a “ hydra- 
finer,” through which it can be circulated for a 
predetermined number of passes, or passed 
to the refiners. Treatment of the “liner” 
stock is bya Black-Clawson “ hydrafiner”’ duo- 
cycling system consisting of three “ hydra- 
finers,”” a duo-cycling chest and a blending 
chest, both of whichare vertical tile-lined units, 
the former being divided by a vertical mid- 
feather. The pipework is of stainless steel 
and a preset counter automatically controls 
the number of passes the stock makes 
through the “hydrafiners” before passing to the 
blending chest, where the consistency is 
reduced from 54 to 3 or 34 per cent. There 
are eleven tile-lined, reinforced concrete stock 
chests, all fitted with agitators. All four 


oft diameter continuous extraction unit of 
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stocks receive final treatment in a battery of 
seven Walmsley conical refiners, illustrated 
herewith, which discharge into troughs feed- 
ing the various machine chests. Foxboro- 
Yoxall instruments record chest depth levels 
and consistency and there is a control desk 
for the pumps and agitator motors. Con- 
sistency control is applied to all four systems 
before and after refining, to give close 
regulation over a wide range. 

Three asphalt-lined concrete tanks are 
available for dissolving aluminium sulphate 
blocks, while an automatic plant emulsifies 
concentrated fortified rosin size with water 
to give a 5 per cent solution. Means are 
provided at various points for the addition, 
by metering, of alum and size solutions to 
the stock. 

The board machine, which is designed for 
a trimmed width of 110in and a maximum 
speed of 600ft per minute, incorporates in 
its design many details developed by the 
company’s engineering department and was 
built by Walmsleys (Bury), Ltd., and Walker 
Brothers (Wigan), Ltd. All four stocks are 
delivered to separate compartments in a 
stainless steel headbox sited above eight dual- 
drive bird screens, through which they pass 
at a controlled rate. From the bird screens 
the diluted stock is discharged through 
stainless steel outlet boxes to conical mixing 
boxes for deaeration and mixing with white 
water. After this operation, the stock flows 
to the vat section of the machine which 
consists of eight 48in diameter cylinder 
moulds and vats, six being of contra-flow 
pattern and two designed for contra- 
flow or uniflow operation. Stainless steel 
flow spreaders are connected to the first 
up-flow passage of each vat, all of which have 
cast iron box section sides, incorporate a 
mould air extraction system and are provided 
with a 20in diameter rubber-covered top 
couch roll mounted on adjustable arms. 

Following the vat section is a 28in dia- 
meter extractor roll, then a 304in diameter 
suction return roll leading to five primary 
presses, of which the fourth is a suction press. 
In the main press section there are two plain 
presses with a suction press between them, 
and all have 26in diameter rolls with granite 
top rolls. The wet end of the machine 
including the primary and main press sections, 
are illustrated on page 854. There are Vickery 
conditioners for the two felts, the cleaning of 
which is assisted by suction squeeze rolls and 
Nash vacuum pumps. Twenty-six Sft dia- 
meter steam-heated cylinders, arranged hori- 
zontally in two tiers, together with a Ross- 
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Grewin vapour absorption system, form the 
pre-dryer section which is covered by a hood 
from which extraction fans discharge to 
exhaust towers. In the main dryer, part of 
which we illustrate, there are 130 3ft 6in 
diameter steam-heated cylinders arranged in 
eight vertical stacks. A vapour absorption 
system using high velocity hot air is installed 
and also a smoothing press consisting of 
24in diameter chilled iron rolls. Above the 
stacks is a false ceiling of enamelled steel 
which is heated to prevent condensation, 
while fans remove the humid air at a high 
level. The Carrier-Ross Engineering Com- 
pany, Ltd., supplied the vapour absorption, 
heating and ventilating systems, the equip- 
ment being installed in a self-contained fan 
annexe above the drive annexe, which acts 
as a supply duct to the fans. The steam 
circulating and condensate system for the 
drying cylinders was supplied by Reiss 
Engineering Company, Ltd. 

Two seven-roll finishing calenders are 
installed, all are fitted with Vickery doctors, 
and five rolls in the first stack have water 
doctors to give a good gloss. The double- 
arm drum pattern reel-up machine winds 
reels up to 76in diameter. 

A Harland interlocked sectional electric 
drive, illustrated on page 854, having an 
operating speed range of 100ft to 600ft per 
minute and a crawl speed of 30ft per minute, 
powers the machine. There are twenty-five 
driving units, consisting of a motor and 
gearbox and ranging from 5 h.p. to 80 h.p., 
and the driving shafts, which are fitted with 
flexible couplings, are connected to the 
machine through openings in the annexe wall. 
A 775 h.p. synchronous induction motor 
drives the main S5O00kW generator and a 
flat-back open circuit breaker switchboard 
supplies the section drive motors. 

Baldwin “‘Atomat” radiation gauges, 
installed at two points, continuously check 
the board substance and recording instru- 
ments indicate any change in weight so that 
immediate adjustments can be made. At 
the end of the machine is a Masson Scott 
slitter and rewinder having a Hackbridge 
and Hewittic “ Velotrol” grid-controlled 
mercury-arc rectifier supplying variable 
speed d.c. to a Mather and Platt motor, 
giving a speed range of 200ft to 1600ft per 
minute. Below this unit is a broke beater, 
provided by the West End Engine Works 
(Edinburgh), Ltd. 

A motor-driven trolley conveys the reels 
to a balcony projecting into the salle building, 
from which they are transferred by crane to a 
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Masson Scott duplex super cutter, illustrated 
herewith, or a Simplex cutter or a Thrissell 
slitter and rewinder. 

The power plant building, of which we 
reproduce an external view and which is 
separate from the mill, has a ground area of 
12,000 square feet and is divided into the 
boiler-house, turbine house and water treat- 
ment plant annexe. The main stanchions 
and beams are of reinforced concrete and the 
Cladding is partly in brick but mainly in 
asbestos cement sheeting, and the whole is 
carried on 265 piles cast in situ by the Piling 
and Construction Company, Ltd. 

Steam is raised at 528 lb per square inch 
and 780 deg. Fah. at the superheater outlet, 
by two three-drum, vertical tube, stoker fired 
water-tube boilers, manufactured by Inter- 
national Combustion, Ltd., each having a 
duty of 88,500lb per hour. The boilers 
have Senior economisers and are equipped 
with separate forced draught, secondary air 
and induced draught fans and Howden’s 
Multi-Vortex grit arresters. Coke-breeze 
assisted by oil fuel is burnt, the oil burning 
equipment being supplied by Associated 
British Combustion, Ltd. The coke-breeze 
is delivered by rail, the trucks being handled 
by a Strachan and Henshaw wagon tippler, 
and the fuel is transferred by belt conveyors 
to two suspended bunkers. The daily intake 
of fuel is 250 tons and provision is made for 
ground storage of 10,000 tons. A hydraulic 
system deals with the ash. 

The feed water treatment plant, provided 
by Neckar Water Softener Company, Ltd., 
has a capacity of 15,000 gallons per hour and 
treats canal water taken from the outlet 
culvert of the condenser cooling water supply. 
From surge tanks the water flows through 
a Weir deaerator to the main and is heated to 
200 deg. Fah. and forwarded to the boiler by 
a Mather and Platt motor-driven pump. 
There are also two pumps of similar make 
but of half the capacity and in addition two 
Weir turbo feed pumps of the same rating. 

Electrical power is generated by a 7500kW 
Metropolitan-Vickers, direct driven turbo- 
alternator with a pass out steam quantity of 
120,000 Ib per hour at 35 Ib per square inch. 
With no pass out steam being taken an out- 
put of 35C0kW is obtainable from the set 
operating as a fully condensing machine. 
The alternator generates at 11kV and can 
be paralleled with the supply from the 
Electricity Board. Auxiliary generating plant 
consists of a 500kW back pressure turbo- 
alternator. British © Thomson-Houston 
switchgear is fitted. All motors, with a few 
exceptions, ranging from fractional to 270 
h.p. are of Mather and Platt manufacture. 

Water supplies are drawn from the Kennet 
and Avon canal by three Mather and Platt 
borehole pumps which deliver to a 320,000 
gallons capacity storage tank. After being 
used for condenser cooling the water is used 
for production purposes and any surplus is 
returned to the canal via the storm water 
collecting tank. Surplus backwater from 
the mill is treated in a clarification plant con- 
sisting of a dump tank, splitter box and two 
50ft diameter Dorr clariflocculator tanks 
capable of handling 600,000 gallons per day. 
Sludge from the tanks is returned to the 
*“‘ middles ” hydrapulper and the clarified 
effluent is given further treatment before 
being returned to the canal. A Glenfield and 
Kennedy microstrainer deals with the water 
from the machine top and bottom felt 
whipper showers. 


The architects for the mill buildings and the main building 
contractor were Elliot, Cox and Partners, and Taylor Woodrow 
Construction, Ltd., while the consultant for the power station 
was J. D. Crozier and Partners, Ltd., and the contractors Holst 
and Co., Ltd. Pipework was carried out by Colvin-Smith, Ltd., 
and compressed air pipework by J. W. Cubbage and Son, the 
electrical contractors were W. J. Furse and Co. (Manchester), 
Ltd., and F. H. Wheeler (Southern), Ltd. 
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Industrial Irradiation Laboratory 


A new laboratory equipped for carrying out electron irradiation as a commercial 

service was opened at the Barton Works of Metropolitan-Vickers Electrical 

Company, Ltd., last week. The main equipment in this laboratory is a4 MeV linear 

accelerator, which produces an electron beam scanning an area of about \2in by 

jin. Material to be irradiated can be carried past the scanner on a variable-speed 

conveyor system, or can be manipulated on a work holder having four modes of 
positional adjustment. 





ome 


Fig. 1—4 MeV electron accelerator for irradiation. On the lower left is the pulse transformer ; above is 


the magnetron and waveguide structure 


r.f. power to the corrugated accelerating 


rectangular providing 
waveguide housed in the cylindrical tank (upper right). In the framework below this tank is the 


vacuum pumping 


A COMMERCIAL service offering 
electron irradiation as an industrial 
process is available in a new laboratory 
which has been built and equipped at the 
Barton Works of Metropolitan-Vickers Elec- 
trical Company, Ltd., about 2 miles from 
the company’s main works at Trafford Park, 
Manchester. Initially interest is likely to be 
focused on certain applications for which 
the advantages of irradiation have already 
been demonstrated. Typical applications 
are: the disinfestation of grain ; preserva- 
tion of foodstuffs ; sterilisation of pharma- 
ceuticals, dressings and sutures ; curing of 
rubbers ; the processing of plastics, including 
polymerisation, cross linking, chain scission 
and graft polymerisation. For these, and 
for any other applications that may arise, 
the laboratory service will provide for specific 
investigations, without involving clients in 
the purchase of equipment and the mainten- 
ance of trained staff. A limited amount of 
contract work can also be undertaken. Pro- 
grammes of research and trial irradiation 
in the field mentioned above have been carried 
out, for a number of years, by the Metro- 
politan-Vickers Research Department on 
behalf of interested organisations, who have 
co-operated on the basis of exchange of 
information. 

This laboratory is equipped with a 4 MeV 
linear accelerator in which electrons emitted 
from a diode are accelerated under vacuum 
along a corrugated waveguide by radio- 
frequency power generated in a pulsed 
magnetron. An important principle in the 


equipment 


operation of the accelerator is the use of rf. 
feed-back, the idea being that some power 
from the output end of the corrugated wave- 
guide is fed back by a “ door-knob ” trans- 
former, through a rectangular waveguide 
with a phase shifter, to an r.f. .bridge (or 
“* rat-race ’’) where the power augments that 
from the magnetron and increases the 
efficiency of the operation. On leaving the 
accelerator the electrons have energies of 
about 4 MeV and a mean output of about 
1kW is available. To make the best use of 
the concentrated beam vertical scanning is 
~~ the scanning tube being shown in 

ig. 3. 

The 4 MeV accelerator illustrated here is a 
direct descendant of the 8 MeV Metropolitan- 
Vickers linear accelerator which was installed 
in the Hammersmith Hospital, London, in 
1950, and was the first in the world to be used 
for X-ray therapy. This machine was 
described in some detail in our issue of 
October 30, 1953, page 554. The 4 MeV 
accelerator which is the subject of the present 
article is similar in principle to the 8 MeV 
machine, but is much smaller and the physical 
arrangement is simpler. One difference is 
that, in the 4 MeV machine, the corrugated 
waveguide, which can be seen on the right 
of Fig. 1, is horizontal, and that the emergent 
beam is also horizontal, ascan be inferred from 
Fig. 3. The hose connections, which can be 
seen entering the casing of the corrugated 
waveguide on the right of Fig. 1, provide two 
water-cooled circuits : one is for the wave- 
guide focus coils, which carry a current of 











about 300A, and the other for the waveguide 
structure itself, in which losses of the order 
of 1kW are generated. 

A beam scanner with an output window of 
pure aluminium foil is fitted to the accelerator 
and can be seen on the left of Fig. 3. Accord- 
ingly, the beam can scan an area of 12in 
(vertically) by jin at the window. Greater 
areas can be covered either by adjusting the 
position of the scanner and accepting some 
loss of intensity, or by passing the material 
through the beam several times with a fresh 
area presented to the beam at each pass. 

Two separate motor-driven systems are 
installed for the handling of material during 
irradiation. One is a conveyor system 
whereby the work is passed in front of the 
electron beam. The other is a work holder 
(Fig. 4) giving the specimens four degrees of 
freedom—movement along rectangular co- 
ordinates in the horizontal plane, rotation 
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Taste—Typical Cost of Irradiation Using a 4 MeV 600W Linear Accelerator 


Based on a Hire Charge of £50 per 8-hour day 
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about a vertical axis and tilting, or rotation 
about a horizontal axis. The tilting table is 
made of slotted angle for the setting up of 
small articles of irregular shape. Both the 
conveyor and the tilting work holder are 
motor-driven under push-button control 
from the panel (Fig. 2) outside the accelerator 
room. The other panel shown in Fig. 2 
carries all the operational controls for the 
accelerator. All doors are fitted with inter- 
locks to ensure that the equipment can be 
made safe before the treatment and 
accelerator rooms can be entered. The wall 
surrounding the radiation areas are built of 
thick concrete with a steel facing 4in thick in 
certain positions. 

Some Particulars of the 4 MeV Linear Accelerator 
Electron beam : 


Electron source i ey 
Accelerating poten . 10-40 
Mean beam — eh oe 125uA 
Scan +. 1c 
, above and below ‘mean ... 63 
Mean power output .. 1kW 
— power : 


Source, magnetron with frequency-pulling by phase-shifter 


and r. ene 
Frequency... 2. -. ees soe see ee os 2998 Mes 
Pulse repetition frequency (p.r.f) ... ... ... 35° 500 
T sec 
Power a wattmeter with 2 Pt. probes 4 wave- 
a7 ides & eab-cane "*) gives 1 : 1 power recombination. 


APPLICATIONS 

Specimen costs of irradiation are given in 
the accompanying 
table on the basis of the 
typical doses quoted 
for each of the pro- 
cesses. The unit of 
irradiation dose is the 
rad which is defined as 
the dose received when 
100 ergs of energy are 
absorbed per gramme 
of the material. Dose 
ranges, however, cover 
several decades and 
for many applications 
the rad is incon- 


veniently small and the megarad (=10° rad) 
is more suitable. The megarad represents 
an absorbed dose of 10 joules (or 10 watt- 
seconds) per gramme of material. 

These figures are based on the assumption 
that the conveyor system and beam scanning 
arrangements are adjusted to give the most 
efficient use of the machine. 

Among the interesting irradiated specimens 
that we saw during a recent visit to the 
irradiation laboratory at the Barton Works 
were examples of the controlled vulcanisa- 
tion of silicone rubber. They included a 
section of the stator bar of a turbo-generator 
insulated with glass tape/silicone rubber. 
Full cure was effected in ten minutes with 
irradiation of 5 megarad, without chemical 
treatment or heat, whereas the normal curing 
process would involve holding the insulated 
stator bar at a temperature of 200 deg. Cent. 
for two days. Moreover curing by irradiation 
left the copper surface completely free from 
oxidation. 

Another specimen typifying the work done 
at Barton was a section of a high-power, low- 
loss television feeder cable, consisting of a 
copper conductor supported by a polythene 
helix. Irradiation of such a cable raises the 


softening point of polythene and reduces the 
creep and, therefore, makes the cable suitable 
for higher operating temperatures. 
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Grid Control Centres 


A standardised system has been developed for the control 
centres through which the British Grid with its 260 power 
stations (having a total generating capacity of 22,00MW) 
and 350 main switching stations, are operated as a single 
unified system. An outline of the new scheme, together 
with its historical background is given here, and the control 


centre at Bristol is illustrated on the right. 


N a visit to one of the new Grid control 

centres last week, we saw how the 
operation of the Central Electricity Generat- 
ing Board’s electricity supply system is 
co-ordinated. This system, the British Grid, 
is the largest supply network under unified 
control in the world. It consists of 260 
power stations with a total generating capacity 
of 22,000MW and 350 Grid switching 
stations, the whole system being connected 
through the Grid and operated as a single 
entity so that those power stations that can 
generate most cheaply are used to the maxi- 
mum (base load) and the stations where the 
generation costs are higher are used as little 
as possible (peak load). 

For this unified operation there are, in 
England and Wales, seven Grid control 
centres—Newcastle, Leeds, Manchester, Bir- 
mingham, Bristol and London (two)—each 
in direct communication with all the power 
stations and main switching points in their 
area and a national control in London which 
is in direct control with the Grid control 
centres. 

Twenty-four hours a day this system con- 
trol organisation is checking costs of genera- 
tion, planning generating programmes and 
issuing instructions for generating plant in 
power stations to be started up or shut down 
_ so as to meet the constantly changing demand 

for electricity at the lowest possible overall 
cost. To do this as effectively as 
possible, the original Grid control centres 
that have existed for twenty to twenty-six 
years have recently been superseded by 
modern centres embodying up-to-date tech- 
niques and apparatus using communication 
and indicating equipment which is standard 
throughout the country. 

It may be recalled that twenty-six years 
have elapsed since the Grid system was first 
put into operation by the Central Electricity 
Board. For control purposes the country 
was divided into seven districts, with com- 
bined Grid control centres (G.C.C.s) and 
district headquarters in London, Bristol, 
Birmingham, Manchester, Leeds, Newcastle 
and Glasgow, respectively. The Grid control 
areas remain substantially the same to-day, 
except that in 1950 the South East Control 
Area was subdivided into “ Thames North ” 
and “‘ Thames South” control areas and 
served by the then London control centre ; 
and with the commissioning of the 275kV 
Supergrid at Carlisle, control of the West- 
morland and Cumberland regions has been 
transferred to Newcastle. The control areas 
were operated as separate systems until 1938, 
since when they have been operated as a 
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single national interconnected system, with 
the G.C.C.s under the co-ordination of a 
national control centre in London. Since 
1955, the Grid in Scotland has been operated 
independently, but in liaison with the national 
control centre. 

In the early 1930s, no less than five differing 
systems of general indicating, telephone and 
telemetering equipment were to be seen in 
the various control areas. They used rented 
P.O. lines from the power stations in the 
control area to a central trunk exchange and 
thence to the G.C.C. in the suburbs. Signals 
were automatically transmitted from the 
stations to indicate the functional condition 
of circuit-breakers and the tap positions of 
the on-load tap-changing transformers. Com- 
munication with the G.C.C. and district 
headquarters was provided from special 
telephones in the Grid switching stations 
and associated power stations, which at that 
time were owned by power companies and 
town corporations. Power station control 
rooms also had instruction indicators which 
responded to any of seven instructions trans- 
mitted by the G.C.C. control engineers. 
In Birmingham, continuous telemetering was 
used, but elsewhere information was trans- 
mitted by “on request” systems. The 
telemeters indicated the active and reactive 
power transfers through the Grid trans- 
formers and on the inter-area feeders ; they 
also indicated power station total MW 
generation from transmitters hand set by 
the power station operators. “‘ On request ” 
telemetering of inter-area transfers was soon 
displaced by continuous telemetering systems. 
The first Grid feeder flow diagram was 
commissioned in 1937 at the national 
control centre to display on a national scale 
the power transfers between the different 
control areas. 


NEED FOR STANDARDISATION 


As the Grid expanded, particularly during 
the war, individual installations had to be 
modified from time to time and the cost and 
engineering effort expended emphasised the 
need for a readily extensible and standard 
system for general indications, telephones and 
telemetering. Matters came to a head in 
1948, when the supply industry was national- 
ised, and it became necessary to provide 
communication facilities between the generat- 
ing stations and the respective headquarters 
of the fourteen Generation Divisions of the 
British Electricity Authority. A year later 
it was decided to re-equip the fifteen-year-old 
Grid control networks with a standard system 
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of general indicating, telephone and tele- 


metering equipment, which could be extended 
from time to time to suit changing conditions. 
The installation of a “ standardised system,” 
as it came to be known, was authorised in all 
generating and Grid stations and most 
supply points to the Area Electricity Boards. 
Because of congestion at the existing G.C.C.s, 
and with recollection of wartime experiences, 
it was decided to build new and larger centres 
in more suitable districts. 


THE STANDARDISED SYSTEM 


The British Electricity Authority (as it was 
then called) and the telephone manufacturers 
concerned—the Automatic Telephone and 
Electric Company, Ltd., The General Elec- 
tric Company, Ltd., and Standard Telephones 
and Cables, Ltd.—set up a telecommunica- 
tions technical committee (T.T.C.) to plan 
and design the “standardised system.” 
Because of the complex variety of stations 
and network conditions, the standardised 
system could not be a specific installation 
with universal application. On the other 
hand a firm standardisation of many different 
items of equipment which could be installed 
in different combinations to suit the require- 
ments of different stations was practicable. 
When sufficient items had been codified, and 
the planning parameters of the new system 
determined, the Authority was able to plan 
the new Grid control networks and issue the 
various contract ifications. It was 
decided to continue using rented Post Office 
lines because over the fifteen years they had 
proved to be satisfactory and there was, and 
even to-day there is, no better alternative. 

In the “ standardised system ”’ the stations 
in a Grid control area are considered as being 
either major stations or minor stations. A 
major station is usually a generating station 
either with or without a Grid switching 
station, or is a large attended Grid switching 
station not associated with a generating 
station. Only the major stations are equipped 
to send signals to or receive signals from a 
G.C.C, A major station usually has a direct 
line to the G.C.C., in which case it is termed 
a radial station, and has also a direct line to 
each minor station associated with it, 
usually not more than three or four. A minor 
station is usually a small Grid switching and 
transforming station or a bulk supply point 
to an Area Board. A minor station can only 
send signals to or receive signals from a 
major station. 

_For economy in rented circuits the more 
distant major stations are connected in 
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Control room of the new Thames North Grid control centre near St. Albans. One of the two switching desks 
is on the left facing the mimic diagram. The loading desk, right background, faces the feeder flow diagram 


groups, usually of two, but up to a maximum 
of four stations. A group is served by a 
common line from the G.C.C. to the nearest 
or most important station in the group and 
from this parent station by separate lines to 
each of the satellite major stations in the 
group. Pairs of major stations served by 
separate lines to the G.C.C. are intercon- 
nected by tie lines to provide an alternative 
although indirect means of communication 
with the G.C.C. The more important radial 
stations may have second lines to the G.C.C. 
which are switched to take over service should 
the normal line fail. In everyday use reserve 
lines operate as inter-PAX tie lines between 
the G.C.C. and the stations. 

A new network is being provided for the 
full scale transmission of general indications, 
telephony and telemetering to a new national 
control centre in London from the various 
G.C.C.s and will provide communication 
and standby telemetering facilities between 
the South of Scotland Electricity Board’s 
G.C.C. at Glasgow and national control. 
This network will also give direct communica- 
tion between the G.C.C.s and connect with 
standby national control centres. The Post 
Office teleprinter network between national 
control and the G.C.C.s will be retained to 
reinforce the new network. 


Grip CONTROL Rooms 


A different layout of equipment is adopted 
for each of the G.C.C. control rooms, but 
this departure from uniformity does not affect 
the “‘ standardised system.” 

Mosaic switching diagrams, which have 
proved satisfactory for 20 years, are used. 

Feeder flow diagrams were first used at 
national control in 1937. They incorporate 
telemeters in mimic power lines to indicate 
the magnitude and direction of active and 
reactive power flow in the various 275kV 
power lines and transformers and in the 
majority of the 132kV lines. In each line a 
red lamp flashes when the current exceeds a 

reset value, while at the line ends green 
lamps light whenever the switchgear opens 
the line. A typical feeder flow diagram has 
about 100 telemeters. 

Facing the switching diagram is a control 
desk for each of the two switching engineers. 
They are equipped with keyboards for calling 
or answering any control telephone in the 
area with overriding priority over inter-office 
traffic. On the loading desk, which is in front 


of the feeder flow diagram and usually 
has accommodation for two engineers, 
chart recorders indicate area net transfer, 
area total generation and system frequency. 
Other instruments indicate rate-of-change of 
system frequency and daylight intensity as 
telemetered from the main industrial load 
centre of the area. The loading desk also 
incorporates a sixteen-way message instruc- 
tor for the various out-stations and on an 
adjacent console there are individual power 
station MW generation instructors. 

Each power station control desk has a 
control telephone and local telemeter indica- 
tions similar to those telemetered to the 
G.C.C. of the stations’ total generation in 
MW “sent out” and “‘gross’”» MVAr. There 
is also an indicator which responds to 
the G.C.C. loading engineer’s generation 
instructions, and combined lamps and twist 
buttons for the display and acceptance of 
visual instructions transmitted by the G.C.C. 
loading engineer and a button to relight the 
last instruction received. 

Attended transmission stations can be 
provided, if required, with systems of visual 
instruction for effecting load reduction and 
restoration. Unless they are remotely con- 
trolled by the Area Board concerned, un- 
attended minor stations are controlled 
through the standardised system over the 
Grid control network by the Generating 
Board from the associated major stations 
which are usually generating stations and 
therefore attended. As a precaution against 
rented line failure, however, this method of 
control is reinforced at the minor stations by 
automatic reclosure of the Grid circuit- 
breakers. 

Design D.C. Signalling —As already men- 
tioned the standardised system continues the 
established practice of using rented G.P.O. 
lines as the main channels of communication. 
Lines between stations and G.C.C.s can be 
up to 150 miles long, but usually they are 
short enough to allow earth-return d.c. 
phantom signalling, which is inexpensive and 
does not interfere with speech or voice 
frequency telemeter signalling. It is un- 
affected by line reversal and at stations where 
isolation is not required the earthed positive 
pole SOV station batteries are used for line 
signalling. As this system precludes the 
polarising of signal train marking impulses 
they are marked by increasing the make 
period from 50 to 160 milliseconds. Un- 
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marked pulses are transmitted at a rate of 
ten a second with equal make and break. 

Tone Signalling and Speech.—On lines 
where d.c. earth return signalling cannot be 
used the established practice of using 300 c/s 
tone signalling is retained, with the speech 
band restricted at the lower end to 400 c/s 
and interrupted 480 c/s for the ringing and 
busy tones. This system is employed 
between G.C.C., parent and satellite stations 
to minimise impulse distortion on signal 
trains relayed by parent stations and because 
inter-station dialling between parent and 
satellite stations requires the d.c. channels. 
The speech band is also restricted to an upper 
limit of 2000 c/s to allow the simultaneous 
transmission of speech and telemetering at 
2220 and 2340 c/s. 

Instruction, Indication and Telephone Sig- 
nalling—From the G.C.C.s the d.c. or 
300 c/s signalling channel is used to select 
visual messages or generation instructions at 
the stations and to set up telephone calls. 
The same channels are used from the stations 
to signal telephone calls and the indications 
of circuit-breakers, automatic isolators, over- 
loaded feeders, direction (import or export) 
of telemetered power transfers, loss of tele- 
meter channels between stations and acknow- 
ledgment of visual message instructions. To 
prevent lock-out due to channel congestion 
during heavy traffic, the selection, indication 
and telephone signal trains use the common 
signalling channel in turn. 

When an indication train is transmitted 
from a satellite station it is relayed to the 
G.C.C, by the parent station, which, together 
with the other satellite stations, is then 
prevented from sending an indication train. 
With an additional group selection code, 
selection trains from the G.C.C. are relayed 
by the parent station into the local equipment 
or to the selected satellite station. The tele- 
phone system used in the “ standardised 
system” is very comprehensive and incor- 
porates many innovations and facilities to 
enable it to meet operational requirements. 

Telemetering.—When more telemeters were 
required in the early ‘forties, telemeters which 
required individual signalling channels were 
superseded by multiplex systems. They 
served their purpose, but it was evident that 
telephone relays were not satisfactory for 
continuous multiplex operation. Accord- 
ingly, an electronic multiplex telemetering 
system was adopted in the “ standardised 
system.”” This uses start-stop time division 
with 20 milliseconds marking and scans ten 
meters in 200 milliseconds three times a 
second. In the G.C.C.s the decoded im- 
pulses operate electronic telemeters to pro- 
duce d.c. voltages directly proportional to 
the impulse rates. Indications of the direc- 
tion of telemetered power flow are trans- 
mitted by the general indicating system as a 
point indication, which allows the full 
capacity of the multiplex system to be used. 

Intertripping of Grid  circuit-breakers 
between Grid stations using the control net- 
works was introduced in 1934. The original 
systems were low speed (0-8 second) and 
became outmoded when the use of automatic 
132kV fault throwers to clear transformer 
and l.v. faults was approved, provided the 
fault level did not exceed SOOMVA. How- 
ever, intertripping was still required in some 
situations and a number of high-speed 
systems have been installed during the last 
five years. A recent development provides 
for the transmission of signals, initiated by 
high-speed line protection, to accelerate the 
operation of remote distance protection 
equipment or to unlock inhibited directional 
overcurrent relays at remote transformer 
feeder stations. 
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Tilbury Power Station 


Tilbury power station is being officially opened to-day, 
Friday, June 6, by Colonel Sir Francis Whitmore, Bt., 
The station has six 60M W units, 


Lord Lieutenant of Essex. 


the last of which incorporates a prototype water-cooled 


Stator. 


at present only two of the boilers are oil-fired. The steam 
conditions are 950 lb per square inch and 925 deg. Fah. and 


the thermal efficiency is about 30 per cent. 


HE power station at Tilbury, which is 

being officially opened to-day by Colonel 
Sir Francis Whitmore, Bt., was originally 
planned for nine power units (negotiations 
for the site began in 1947). Offices, work- 
shops, &c. have been provided on a scale to 
suit the final larger station, but the generat- 
ing plant at present consists of six units. The 
first unit was commissioned in September, 
1956, and the sixth in December, 1957. The 
extension will certainly be built in time, it is 
thought, but the programme of work does 





The circulating water inlet caisson was made at ground level and then sunk to 
the foundation 60ft below ground level by excavating within the sealed structure 


under compressed air. 


not include this item yet. It is to be built 
downstream of the present station on land 
which is now undeveloped. 

The station is neatly laid out. Considerable 
flexibility in operation has been achieved, 
and we understand that advantage has 
frequently been taken of the ability to 
assume or shed load quickly. Current is 
supplied to the 132kV grid and 275kV 
supergrid. 

It is intended to convert entirely to oil- 
firing in 1958, but four of the units are still 
coal-fired. Research on the behaviour of the 
oil (supplied from Fawley) is being carried 
out, and various additives are being tested. 
Solid fuel is being pulverised in ball mills 
which are reported to be quite satisfactory : 
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Complete conversion to oil-firing is planned, though 


The picture shows the caisson under 
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the supply of steel balls is made up at 
intervals. 


BUILDING AND CIVIL ENGINEERING 


In addition to the access road and railway, 
a reinforced concrete bridge across the 
Tilbury-Southend railway was included in 
the first civil engineering contract. The 
foundations of the power station are all built 
on precast reinforced concrete piles, of which 
about 13,000 (averaging 55ft in length) were 
driven. All the build- 
ings have steel frames 
and are clad in London 
stock brick. The re- 
inforced concrete of 
the 330ft chimneys is 
coloured to harmonise 
with the brick. A 
reinforced concrete 
jetty, 400ft long, has 
facilities for unloading 
ocean- going colliers. 
The 300ft upstream 
arm of the jetty is 
arranged to accommo- 
date plant for loading 
ash into sea-going 
barges. The fine ash 
dust is at present being 
mixed with water to 
make a “ porridge” 
which is being used to 
fill in the site: a layer 
of topsoil will eventu- 
ally be brought in to 
cover this. 

A major task was 
the construction of the 
circulating water system. This consists of a 
water tunnel, 11ft 8in in diameter, from a 
vertical intake under the jetty to screen and 
pumping chambers behind the river bank. 
These chambers were built inside a caisson 
118ft by 76ft. The caisson was made at 
ground level and sunk to the foundation 
60ft below ground level by excavating within 
the sealed structure under compressed air 
at 40 lb per square inch. Men and material 
had to pass through airlocks. 

Two reinforced concrete underground cul- 
verts, 7ft square, connect the pump and 
turbine houses. Circulating water from the 
main condensers passes through twin outlet 
culverts, shaft and tunnel to the river bed 
upstream of the intake. 
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The size of the coal-handling plant was 
chosen to allow for the second station men- 
tioned above. The plant is designed to deal 
with fuel delivered by 4500-ton colliers. Coal 
is unloaded by four cranes (see title illustra- 
tion) rated at 200 tons per hour maximum, 
which deliver to belt conveyors (400ft-475ft 


per minute). Coal is spread or reclaimed 
from store by a travelling transporter with a 
travelling grab capable of up to 800 tons per 
hour. The maximum capacity of the grab is 
320 cubic feet. Each of the bunkers over the 
six boilers can take 730 tons. 

Two welded tanks, 120ft diameter and 
46ft high, store 14,500 tons of oil each. Hot- 
water heaters keep the contents at 150 deg. 
Fah. The water is heated in three auxiliary 
boilers, each rated at 12 x 10° B.Th.U. per 
hour, 250 Ib per square inch, 400 deg. Fah. 
Two rotary oil-burners, arranged for auto- 
matic and remotely controlled operation, 
are fitted per boiler. 

Pipework and pumps are provided to take 
oil from 5000-ton tankers at the jetty and 
supply 70 tons per hour to the boiler-house 
ring main at 50 lb per square inch. 


BOILERS 


One boiler is connected to each turbine. 
Coal falls from the bunker through weighers 
and mill feeders to two bali mills that pul- 
verise it at a rate of up to 17 tons per hour. 
The fuel then proceeds through variable- 
speed fans (three per mill) to twelve turbulent 
burners in the rear wall of the combustion 
chamber. Air for combustion is taken from 
above the boiler by two forced-draught fans 
and passed through rotary regenerative 
heaters. The latter are fed with flue gas from 
the boiler. Some of the heated air goes to 
the mills where it helps to dry the coal. Hot 
gases from the furnace pass through a seii- 
draining superheater, a plain-tube economiser 
and two rotary air heaters. Dust is extracted 
mechanically and electrostatically before the 
gas is removed by induced-draught fans to 
the chimneys. 

Fer oil firing each of the twelve pulverised- 
coal burners and their connections is re- 
placed by an oil burner. Two pumping and 
heating units raise the pressure and tempera- 
ture of the oil for each boiler to 500 lb per 
square inch and 280 deg. Fah. 

The boilers are automatically controlled, 
whether coal- or oil-fired. Evaporation is at 
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One of the air-conditioned control rooms 
the case illustrated there is a third panel (in front 
Closed-circuit television is used on all panels 


540,000 Ib per hour for a heating surface of 
33,770 square feet. Superheater, economiser 
and regenerative air heater surfaces are 
19,050, 18,340 and 234,000 square feet res- 
pectively. The steam conditions are 950 Ib 
per square inch and 925 deg. Fah. 


TURBINES 


Each boiler and turbine is an individual 
combination controlled from a single panel. 
These panels are in three separate air- 
conditioned control rooms on the operating 
floor between the boiler and the turbine. 
Line diagrams on the panels clarify the fluid 
circuits. Closed-circuit television is used to 
indicate water level. The six 60MW sets run 
at 3000r.p.m. The turbine is a three-cylinder 
machine with a double-flow exhaust. The 
first trio consists of impulse-reaction, and 
the second of pure reaction, turbines. 

Condensate from each unit goes through 
five-stage heating by bled steam before 
returning to the boiler at about 385 deg. Fah. 
at the maximum rating. Two main three- 
stage steam-operated air ejectors (one a 
standby) maintain vacuum. There is an 
extra, rapidly acting, ejector for starting. 

The mechanical governors operate through 
oil relays. The main oil pump, which 
supplies both the governors and the bearings, 
is driven off the turbine shaft. An auxiliary 
pump driven by an a.c. motor serves during 
starting and stopping: this cuts in auto- 
matically if oil pressure drops. Other devices 
for the protection of each turbine are pro- 
vided in the usual way. 


ALTERNATORS 


The alternators generate at 11-8kV ‘and 
the output is transformed to 132kV. All 
but one of them are orthodox in design, 
cooled by hydrogen at 0-5 Ib per square inch ; 
the hydrogen is passed through coolers from 
which the heat is taken by distilled water 
and then transmitted to circulating water. 
The sixth alternator is of particular interest, 
however, having a water-cooled stator. It 
is a prototype from which experience will 
be gained for the design of future machines 
putting out 275MW and more. Water 
cooling is to be used in certain 200MW 
alternators being made for the C.E.G.B. 
Water is, of course, a much better coolant 
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panels for two generating units face each other. In 


the operator’s desk) for the three auxiliary boilers. 


indicate water level. Double glazing helps to exclude 
the rooms 


than gas, but when in direct contact with 
high-voltage conductors it must also serve 
as a good insulator ; this it will do, provided 
that it is sufficiently pure. 

In the present case the water flows through 
all the conductors in parallel from one end 
of the winding to the other. The conductor 
strips are transposed in the slot portion, and 
each end of the conductors is solidly brazed 
to special ferrules, water being supplied 
to the latter. To avoid the connection of a 
number of flexible metal or insulating hoses 
to the ends of every conductor (with two 
conductors in each of sixty slots there are 
240 ends altogether), the ferrules are made 
to terminate in water boxes moulded from 
epoxy resin. Two water boxes per phase 
are provided, making a total of six at each 
end of the stator. The potential difference 
across the water column in each box is 
therefore half the phase voltage, and 
losses are small. The leakage currents 
between all adjoining end connections are 
much the same because the potential differ- 
ences are fixed by the winding voltages. 
One main connection is needed for each 
water box; these are joined to common 
inlet and outlet pipes at the base of the two 
ends of the casing. Gas bleeds are provided 
at the highest point of each box : they lead 
to external collecting chambers, each fitted 
with a detector that operates an alarm if 
gas appears. Nuts fix the conductor ferrules 
to the water boxes, and O-rings seal either 
side. Channels in the wall of the box, 
between the seals, are connected to the 
secondary stage of the pressure regulators 
on the hydrogen supply manifold. Gas at 
about 101b per square inch more than the 
pressure in the casing (itself higher than the 
water pressure at any point) can therefore 
be fed between the two seals to provide an 
additional safeguard, though it is claimed by 
the maker that there has been no difficulty 
in practice in making the boxes watertight. 
The ends of the conductors are connected 
inside the water boxes by clamps with 
silvered contact faces, and the rise in the 
temperature of these links is said to be very 
low: no further brazing is needed after 
assembly of the windings. Distilled water is 
circulated by a pump that absorbed 4kW 
during the maker’s tests on the system. A 
small demineralisation plant is added, though 


June 6, 1958 


experience with hydrogen coolers elsewhere 
has indicated that deterioration of the distilled 
water is unlikely. 


ASH AND Dust HANDLING PLANT 


Clinker from the hoppers below the 
boiler furnaces is sluiced away at a rate of 
up to 45 tons per hour by four high-pressure 
pumps, each delivering 2500 gallons per 
minute, to a pit at the rear of the station. 
Dust from the hoppers of the extractors is 
removed pneumatically to 720-ton bunkers 
outside each end of the boiler-house, and 
watered during discharge into lorries. 


WATER SYSTEMS 


Cooling water is drawn from the river 
below the coaling jetty, flowing through six 
vertical band screens. It is then delivered by 
six vertical spindle pumps—each with a 
capacity of 42,000 gallons per minute—into 
the underground culverts from which con- 
nections are taken to each of the six con- 
densers. Chlorine is introduced into the 
circulating water at points adjacent to the 
inlets of the condensers. 

To provide pure water suitable for filling 
the boilers and making up the losses, town 
water is first softened by a hydrogen ion base 
exchange blend process, followed by distilla- 
tion in evaporating plants having a combined 
capacity of 4200 gallons per hour. The 
evaporators associated with four of the units 
have been designed to deal with saline river 
water, followed by final treatment in de- 
mineralisation units of the mixed bed type, 
thereby considerably reducing the consump- 
tion of town water. 

Each unit is provided with three motor- 
driven feed pumps in the turbine house base- 
ment which deliver feed water to the boilers. 
Each of these pumps is rated at 50 per cent 
of the maximum demand. 


TRANSFORMERS AND SWITCHGEAR 


The main generator transformers are 
rated at 72MVA and raise the generator 
voltage to 132kV at full load. Each of 
these transformers is equipped with two 
fully rated coolers in which the transformer 
oil is cooled by water from the circulating 
water system. Adjacent to the main are two 
station transformers taking their supply from 
the 132kV switching station and feeding 
the 3300V auxiliary switchboards in the 
power station. A unit transformer is also 
connected to each generator and normally 
supplies the auxiliary power required for 
that turbine and boiler unit. 

The main 132kV switchgear embodies air 
blast circuit breakers with a rupturing 
capacity of 3500MVA. This is outdoors, 
to the north of the generating station. 


MaAtn CONTRACTORS 

Civil engineering works: Holloway Bros. (London), Ltd. ; 
Walter Lawrence and Son, Ltd. ; Alexander Findlay and Co., 
Ltd. ; Tileman and ng Doria : ages and Partners, Ltd. 
Circulating a aes ie and Co., Ltd. ; J. Blake- 

gh and Son, Lid .™ ‘williaes E E Farrer, Ltd. Boiler plant : 

John Water Tube Boilers, Ltd. Instruments and 
Boiler Control : Electrofio Meters Company, Ltd. Turbo- 
alternators : lish Electric Company, Lid.; C. A. Parsons 
and Co., Ltd. densing and feed enuies; ” English Electric 
Company, Ltd. ; C. A. Parsons and Co. , Ltd. o 
Crane and Company ; Wharton Crane and Hoist 
Company, Lad 3 Herbert Morris, Ltd. ; Reed Crane and Hoist 
Company, Ltd. mgr “SS Pitt, Ltd. Boiler feed pumps : 


Sulzer Bros. (London), 2 omy Bray Mitchell 
Engineering, Ltd. Ash and, dust dus handling P Babcock and 
Wilcox, Ltd. Pipework : loyas, Ltd.; John 


and "Wate (Walverhampion Ltd. Air compressors : ’ Broom 
as de, Ltd. Valves and mountings: Dewrance and Co., 
Hopkinsons, o.; J. Blakeborough and Co., Ltd. ; 
sir W. H. Bailey and Co., Ltd.; Saunders Valve Company, 
Ltd. Water treatment plant : Permutit Company, Ltd. Fuei 
oil storage tank : Clayton, Son and Co., Ltd. Auxiliary boilers: 
—~y 4 ~¢ Platt, ae Transformers : ish Electric Com- 


Retopolitan-V Vickers 


Wate Rane Baie 132" Haenworty Entice 
ater ers, Ltd. ; Ww 1 
Ltd.; British Combustion Euipment Ltd Aish and Co. Lta. 
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Nuclear Power Station at Dungeness 


Ir has been announced that the Central Elec- 
tricity Generating Board is seeking permission 
to use a site at Dungeness, Kent, for its 
fifth nuclear power station. Approaches have 
been made to the Ministry of Power and to the 
local planning authority. It is stated that the 
site, which is immediately west of the lighthouse 
near the top of the Dungeness promontory, has 
been shown to be admirable for the purpose in 
mind. There is deep water close inshore, and 
this is thought to provide “* exceptional facilities 
for the vast quantities of cooling water required.”’ 
Trial bores are reported to have shown that 
heavy reactors (presumably two in number) can 
be supported on the site, which consists of shingle 
and does not encroach on agricultural land. 
Space would be left for further development later. 

The station would be able to put out between 
500MW and 550MW and would be connected to 
the 275kV transmission system. (The latter is 
now being brought to Lydd to connect with the 
French system through a cross-Channel cable.) 
The project may be compared with the four 
nuclear power stations already being built in the 
United Kingdom, three of them for the C.E.G.B. 
and another for the South of Scotland Electricity 
Board. These stations are at Berkeley, Glouces- 
tershire (275MW), Bradwell, Essex (300MW), 
Hinkley Point, Somerset (SOOMW), and Hunters- 
ton, Ayrshire (320MW). 


Radar Simulator 


UNDER watch-keeping conditions navigational 
training is extended over a long period and even 
then situations may develop which have not been 
encountered before, so that the necessary action 
to be taken is not readily carried out. The 
position is even more hazardous in fog and in 
darkness, and safe navigation is often dependent 
upon the rapid interpretation of radar informa- 
tion. Information is all that radar provides; 
therefore, if it is to be of value in producing the 
solution to navigational problems the officer 
concerned must have had training under con- 
ditions which simulate all those likely to occur at 
sea. It is not possible, because of the potential 
danger and the enormous cost, to reproduce 
actual problems at sea and, to surmount these 
difficulties, Ultra Electric, Ltd., has developed 
a marine radar simulator. The equipment 
enables the student navigator to carry out 
entirely by radar ship handling operations and the 
necessary manceuvres to avoid collisions. Every 
action taken by the student can be analysed 
subsequently and the controller, who can watch 
every stage of the exercise, can give guidance and 
also advise upon the correct action which should 
be taken under any particular set of circum- 
stances. The simulator makes it possible for 
classes to be instructed and for students to carry 
out exercises set by an examining officer. 

A number of basic units, each of which pro- 
vides a particular facility, are incorporated in the 
simulator and systems can be formulated to 
meet specific requirements. Artificially generated 
radar signals, controlled by an instructor, present 
radar evidence of ships, aircraft, coastlines and 
other fixed objects, and these have to be inter- 
preted by the student operator. The latter will 
order the changes in course and speed, which he 
calculates are necessary, just as if he was on the 
bridge of a ship. Assisted by compass and speed 
indications repeated from the controller’s console, 
the student will see the results of his orders on 
his display screen. The alterations will not be 
immediately visible since an inertia period pro- 
vides for the delay which normally occurs in the 
response of a ship to changes of course and speed. 
Repeater indicators keep the student informed of 
his own vessel's speed and heading. The con- 
troller may introduce up to six target ships and 
also has facilities for displaying echoes of coast- 





lines and other geographical characteristics. 

Among the basic simulator units is a realistic 
motion computer for use as the radar parent 
ship and it computes “‘ northings”’ and “ east- 
ings ’’ of the speed and rate of turn and imparts 
realistic delay in response to helm and speed 
orders. A simple motion computer simulates 
radar target ship, and a relative position data 
computer deals with the “northing’’ and 
“ easting ’’ velocity vectors of parent and target 
ships, to determine the bearing and range of the 
target from the parent ship. There is an elec- 
tronic unit which is responsible for the simulation 
of echoes and effects such as sea clutter, adjust- 
ment for earth curvature, and also a true motion 
unit. In the coastal mapping unit a photographic 
transparency is used in association with a flying 
spot c.r.t. optical system to generate realistic 
ground return radar signals. 

The radar simulator is at present designed for 
feeding into standard “* Decca ”’ radar equipment 
and the system provides for a display stabilised 
to compass, a display stabilised to ship’s head, 
and a true motion presentation of the positional 
movements of targets and of the parent ship. 


Works Apprenticeship Scheme 

THE main engineering activities of the Dunlop 
Rubber Company, Ltd., are carried out in a 
group of five factories at Foleshill, Coventry, 
where 5500 people are employed. The firm’s 
products are many and varied and include disc 
brakes, pneumatic suspension systems, anti-skid 
units for aircraft landing wheels, de-icing equip- 
ment, and components for guided missiles, as 
well as very large numbers of wheels for motor 
vehicles and bicycle rims. We recently had an 
opportunity to see the way in which training is 
organised at the factories, where the variety of 
work in the different sections provides excellent 
facilities for an effective apprenticeship scheme. 

Each entrant, after spending his first month 
on some simple task designed to familiarise him 
with the organisation and working of the factory, 
spends periods of six months or more, depending 
upon his trade, in different departments. The 
scheme is essentially flexible and no fixed rotation 
of departments is followed. In the aero control 
instrument department training is given in the 
assembly and testing of hydraulic and pneumatic 
components. Experience in the manufacture of 
the components for these instruments and parts 
for disc brakes and aircraft brakes, is given in 
the complementary production machine shops. 


Tool setting practice in production is supple- 
mented by the period in the toolroom where 
tools, jigs, gauges and press tools for the whole 
works are made and maintained. Training in 
the precision machining of individual com- 
ponents is carried out in a well-equipped school 
where the apprentices are given close individual! 
attention over a period of six or twelve months. 
All the work produced in this school is for works 
use and is generally drawn from the toolroom, 
maintenance or prototype making sections of 
the works. 

During his fifth and final year each apprentice 
normally spends his time in the department in 
which he will subsequently be employed. The 
trainee design draughtsmen and jig and tool 
draughtsmen, in addition to normal shop training, 
each spend some eighteen months in the drawing- 
Offices. Whilst they are under training the 
apprentices attend Coventry or other technical 
colleges to qualify for the Higher National 
Certificate, Ordinary National Certificate and 
either the City and Guilds Final or Intermediate 
in Machine Shop i i Some of the 
boys attend a three-year “ sandwich ”’ course of 
the Coventry Technical College for the Higher 
National Diploma. The apprenticeship scheme 
is organised for the training of 200 boys and it is 
of interest to note that some 95 per cent continue 
in the service of the company at the conclusion 
of their courses. 


Steel Portal-Framed Building of 
68ft Span 


A Two-bay portal building has recently been 
completed by Sanders and Forster, Ltd., of 
Barking, Essex, at the Watford works of The 
Universal Asbestos Manufacturing Company, 
Ltd. The building, which we illustrate, was 
designed on the plastic theory, and is a develop- 
ment of the firm’s tied portal design which was 
described in THE ENGINEER on April 29, 1955. 
The larger of the two bays has a 68ft span and is 
240ft long. The smaller bay spans 33ft 6in and 
has a length of 190ft. The height to eaves is 
20ft and to ridges 31ft. 

The main frames, at 20ft centres, are so pro- 
portioned as to achieve the minimum weight of 
steel consistent with the use of rolled stee! 
sections. The main eaves stanchions are 12in 
by 6in R.S.J.s and valley stanchions 8in by 6in 
R.S.J.s._ The rafters on the main bay are 12i-. 
by Sin R.S.J.s and on the smaller bay 8in by 4in 
R.S.J.s. High tensile bolts are used for all site 
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connections. A feature of the design is the 
introduction of the Vierendeel girder principle 
at the knees, where spaces within the knees can 
be used for internal services. The cladding is 
a sandwich construction comprising asbestos 
cement outer sheets, lin glass fibre insulation and 
asbestos cement ribbed underlining, having a 
“U” value of 0-18 and “ Unilux’’ translucent 
sheeting. 


1kW, V.H.F. Transmitter 


Tue production of a new IkW transmitter 
for v.h.f. communication systems is announced 
by Pye Telecommunications, Ltd., Newmarket 
Road, Cambridge. This “ P.T.C. 3600 Trans- 
mitter’’ is designed mainly for ground-to-air 
working at airports and for teleprinter and voice- 
frequency links. It covers, continuously, a 
frequency range of 118 to 136 Mc/s. It consists 
essentially of two units, the radio-frequency and 
modulator sections, each assembled in a self- 
contained cubicle, the two cubicles being com- 
bined side by side into a composite equipment 
for R/T service, as illustrated. 

The transmitter can be remotely controlled, 
and is protected against damage by overloads or 
maladjustments. In the event of a fault in the 
equipment or in the aerial system, a recycling 
protection circuit will switch the transmitter on 





—_ 


1kW, V.H.F. transmitter designed mainly for airport 

ground-to-air communications and for teleprinter and 

voice frequency links. Pyle range is 118 
to c/s 


up to three times in succession, and if the fault 
persists after the third time the transmitter will 
remain off until the fault is rectified. 

The cabinet is finished in Admiralty grey with 
chrome styling. Behind the two front doors of 
the cabinet are 19in panels on which all the 
operating controls are fitted, as can be seen in 
our illustration. Preset controls are concealed 
by removable front panels. All valves, relays 
and fuses are accessible from the front of the 
unit ; there are doors at the rear to facilitate 
inspection and maintenance. The safety of 
operators is ensured by interlocking gate switches 
which disconnect dangerous voltages when the 
doors are opened or the detachable panels 
removed. All power supplies are provided with 
“ bleeders * and, as a further safeguard, all high 
voltage condensers are automatically discharged 
when the front panels are removed or the rear 
doors opened. 

Valves and components have been chosen for a 
standard of reliability which will enable the 
transmitter to be operated unattended in tropical 
climates. Forced-air-cooled tetrodes are used 
in the r.f. output stage and radiation-cooled 
triodes in the modulator. Filtered cooling air 
is circulated through the cabinets and is dis- 

by a fan at the top. All chassis are 
cadmium plated ; transformers and chokes are 


vacuum impregnated. 
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Measurement of Dust Concentration 
in Gases 


We have recently received details of the 
sampling apparatus devised by the British Iron 
and Steel Research Association for rapid 
measurement of the amount of red iron oxide 
emitted with the hot waste gases from steel 
works. It is stated that the apparatus can also 
be used to measure coarse or fine dust from 
crushing, grinding, sieving, sintering or other 
processes. The method employed is to place a 
stainless steel probe in a stream of gas. The 
probe carries a sharp-edged nozzle which faces 
into the stream, and is so arranged that the 
sample collected by it enters with the same 
velocity (i.e. with the same speed and in the same 
direction) as the local undisturbed flow. This 
ensures that the dust content of the sample 
represents that of the gas stream where the probe 





British Iron and Steel Research Association’s appa- 

ratus for sampling corrosive gases and measuring their 

dust content. The gear has been applied to the fumes 

emitted from open-hearth furnaces, and is suitable for 
a number of other dust-emitting processes 


is placed. The sample is drawn through a filter, 
the weight of which has been found, and is then 
cooled in a pair of coils to separate corrosive 
condensate. Two vane pumps in parallel expel 
the remaining fluid through integrating and flow 
meters. The difference between the new and the 
original weight of the filter gives the weight of 
the dust and fume in the sample, and division by 
the measured volume of the latter gives the 
concentration by weight. In order to find the 
correct sampling rate, the velocity and tempera- 
ture of the gases are measured by pitot tube and 
thermocouple, placed so as not to obstruct the 
nozzle. Tables can then be consulted for the 
appropriate rate. (The full experimental pro- 
cedure, with details and examples, is given in 
B.LS.R.A. Report No. P/3/56, “‘ Sampling Dust 
and Fume-Laden Gases in Ducts or Chimneys,” 
by R. A. Granville and P. Ball.) 

The arrangement of the sampling train with 
two pumps in parallel is stated to have proved 
very convenient. Two small pumps are better 
than a single larger one because the range of 
sampling rates proves wider and control is 
easier, as well as making for improved trans- 
portability. The placing of the meters down- 
stream of the pumps is said to ensure that the 
volume and flow of the sample are measured at 
substantially constant temperature and pressure. 
Concentration is therefore found in terms of 
standard volumes, permitting the simple pro- 
cedure described above. 

We understand that the original hand-made 
apparatus produced by the Physics Department 
of B.L.S.R.A. has been redesigned in collabora- 
tion with the Longworth Scientific Instrument 
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Company, Ltd., Thames Street, Abingdon, 
Berks. This commercial model should collect 
a measurable weight of dust in a short time 
(often less than five minutes) and be ready for 
another within a minute. Expendable filters, 
made of graded glass fibres, are to be held in a 
stainless steel canister. It is stated that they will 
remove iron oxide fume from corrosive gas at 
300 deg. Cent. at a rate of 3 cubic feet per minute. 


Universal Ball Castor 


Tue drawing we reproduce below shows the 
construction of a design of universal ball castor 
developed by Autoset (Production), Ltd., Stour 
Street, Birmingham, 18, which is at present 
available in load capacities of 300 lb, 700 lb and 
1 ton. 

As can be seen in the drawing of a 700 Ib 
capacity castor, the motion contact against a 
lin diameter load ball causes it to rotate on a 
bed of °/s,in diameter steel balls beneath it. These 
supporting balls are free to circulate over the 
lip of a concave-convex table mounted in the 
body of the unit. The balls are free to move to 
the underside of the convex surface and up over 
the opposite lip in any direction, and they thus 
provide an endless free-running track for the load 
ball. 

The load ball is retained in the outer control 
race by a steel retaining washer and a felt seal 
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Construction of a 700 Ib capacity universal ball castor 


beneath this washer prevents the ingress of dust 
or dirt to the balls. The construction of the 
castor is such that it can be used in both the 
vertical and the horizontal planes. We are 
informed that this design of castor is to be made 
by the firm in a number of sizes for different 
capacities and applications. 


Stereoscopic Cinema Films 


AT a meeting of the Scientific Film Association 
on May 29, Mr. T. J. Fletcher, of the Sir 
John Cass College, London, explained the 
methods of making three-dimensional moving 
pictures as applied to the mathematical films 
which were his interest. There was then shown 
a coloured film depicting the movements of the 
electric and magnetic lines of force when a cubical 
cavity resonated in each of the three modes 
H101, Elil and Mill. The film used two 
separate pictures, each 8mm wide, on a 16mm 
film projected through a polarising attachment, 
and was viewed through “ Polaroid ”’ spectacles. 
At the conclusion of Mr. Fletcher’s exposition, 
there was shown a new Shell film ‘* Power in 
Perspective,’ taken by the Spottiswoode stereo 
camera and projected by a pair of 35mm instru- 
ments ; this shows some highlights in the history 
of prime movers, illustrated by working models 
in the Science Museum. 
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Small Jig Borer 


A NEW jig boring machine now being made by 
the Newall Engineering Company, Ltd., Old 
Fletton, Peterborough, is intended for use in 
small precision toolrooms or on light production 
work. The accompanying illustration shows the 
machine which is of generally similar construction 
to the larger ones made by the firm. Its 
1Sin by 20in table has a 154in longitudinal and a 
104in cross traverse, and the maximum distance 
between the spindle nose and the table is 20in, 
the spindle centre being 12in from the column 
ways. 

The spindle of the machine is mounted on a 
precision taper roller bearing at the lower end 
and a double-purpose ball bearing at the top. 
It is mounted in a 34in diameter quill and is 
driven by a three-speed a.c. motor through a 
four-speed gearbox, giving twelve speeds, ranging 
from 67 to 3000 r.p.m. Handwheels on the feed- 





Small jig borer with twelve spindle speeds from 67 to 
3000 r.p.m. and three power feeds 


box give coarse and fine feeds and three up and 
down power feeds of 0-001S5in, 0-003in and 
0-006in per spindle revolution. A star wheel on 
the column operates through a rack and pinion 
to move the feed-box up and down the column. 
When this feed wheel is operated, it automatically 
clamps and unclamps the box on the column. 
The spindle nose has a No. 2 Morse taper bore. 

The handwheel operated table is located by the 
Newall system of ground and lapped rollers 
which provide the main lin gauging members. 
A “ Microlocator,”’ which is used in conjunction 
with the rollers for intermediate setting purposes, 
is divided into 0-0001in increments. 


Welding Equipment for Cylindrical 
Vessels 


AN automatic welding equipment, known as 
the high-lift internal welder, made by Quasi-Arc, 
Ltd., Bilston, Staffs, enables the welding of 
internal longitudinal seams in vessels from 30in 
up to 10ft in diameter and up to 10ft in length. 
The equipment can also be used for internal 
circumferential seam welding at diameters of 
2ft 6in and over, as well as for external longi- 
tudinal and circumferential seam welding of 
vessels up to 10ft in diameter. 

The equipment, as can be seen in our illustra- 
tion, consists of an automatic welding head fixed 
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at one end of a boom. This boom forms part of 
a fabricated steel assembly on the opposite end 
of which is fitted a support bracket incorporating 
four rollers. Through this bracket the boom is 
supported on a vertical fabricated frame. On 
this frame the boom assembly is raised and 
lowered by an a.c. motor driving a lead screw 
through bevel gears, an electromagnetic brake 
being provided to prevent over-run of the boom. 
Provision is made on the welding head for fine 
vertical and longitudinal adjustment of the weld- 
ing nozzle in respect to the work. The hopper for 
the welding composition forms an integral part 
of the welding head, and the continuous wire 
electrode is fed to the head along the length of 








Welder for the external or internal welding of vessels 
from 30in to 10ft diameter 


the boom from a feed unit mounted at the rear 
of the supporting structure. 

A guide wheel on the welding head which runs 
in the prepared gap in the work in front of the 
head in longitudinal seam welding ensures correct 
positioning of the nozzle in respect to the work. 
For internal circumferential seam welding on 
vessels of 2ft 6in diameter and over, the operator 
has access to the inside of the vessel to make any 
required adjustment to the welding nozzle. 

It is pointed out that for vessel welding the 
new equipment would normally be used in con- 
junction with a traversing roller bed for manipu- 
lating the vessel at controlled welding speeds. 


Titanium Melting Plant 


Wuat is stated to be the largest titanium 
melting furnace in Europe has been placed in 
operation at the Kynoch Works of I.C.1. Metals 
Division, Witton, Birmingham. This furnace is 
one of three supplied to the company by W. C. 
Heraeus G.m.b.H. (Western Germany), for the 
production of double-melted ingots up to 4200 Ib 
in weight, by the consumable electrode arc 
melting process. The availability of such large 
ingots widens the scope of fabricating techniques 
which can be applied to titanium. In particular, 
it makes possible for the first time the rolling of 
slab into long-length coils by strip rolling tech- 
niques without the necessity for welding small 
coils together. 

The high melting current employed in the new 
equipment facilitates more complete melting 
than hitherto and results in ingots of improved 
homogeneity and better surface quality. 
The furnace is illustrated herewith. It will 
normally operate with a high degree of vacuum, 
a pressure of under 10 microns being maintained 
throughout a melt, and facilities are also pro- 
vided for melting under a reduced pressure of an 


865 


inert gas, should this be required. Particularly 
useful are points in design which reduce “* down 
time’ between melts and effect big improve- 
ments in furnace utilisation. One such device 
enables the first-melt ingot to be withdrawn into 
the upper part of the furnace and held in vacuum 
while the larger-diameter crucible necessary for 
the second melt is fitted. Another device allows 
the second-melt crucible, containing the double- 
melted ingot, to be sealed by a plate valve and 
withdrawn from the furnace for cooling, so that 
the furnace can immediately be prepared for 
another melt. 

The new installation incorporates advanced 
measures to ensure safe working. In it all 
operations are carried out by remote control and 
the furnaces are installed in massive reinforced 
concrete cubicles affording complete protection. 
In the control room, optical systems give opera- 
tors a clear view of the furnace interior through- 
out the melting process, whilst instruments record 





Electric furnace fe titanium 
<<a" 


essential technical data at all stages and incor- 
porate a system of fault indication and location. 
We are informed that it is less than three years 
since I.C.I. commissioned Britain’s first titanium 
melting plant. Since then, technical knowledge 
has accumulated so rapidly that the company 
has twice replaced its entire complement of 
melting furnaces. It is, however, satisfied that 
furnace development has now achieved stability 
and that the present equipment will meet all 
foreseeable requirements for a much longer 
period. In 1955, eighteen furnaces were needed 
for an output of 1500 tons a year ; to-day, three 
are sufficient to produce over 2000 tons a year. 





SicHt FLow INnpicator.—A new model of the 
sight flow indicators made by B. Rhodes and Son, 
Ltd., Queen Street, Romford, Essex, has the internal 
flap mounted slightly off-balance on the spindle. 
With this arrangement, when no flow is taking place 
in the line to which the indicator is fitted, the end of 
the flap points to the words “No Flow” on the 
cover. When a flow of liquid is passing through the 
indicator the flap end points to the word “ Flow.” 
This model of indicator can be adapted for up or 
down flow in vertical pipelines. 
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Industrial and Labour Notes 


Wages and Hours 

In his chairman’s address to the 
annual congress of the National Union 
of General and Municipal Workers, last 
Monday, Mr. J. Cooper urged that the trade 
union movement should be willing “ to look 
for modest, real wage increases instead of 

ing substantial concessions,” which, 
if realised, could only aggravate economic 
difficulties. Such a change in attitude, Mr. 
Cooper said, would at least provide a positive 
contribution that the Trades Union Congress 
could take to any government as a real 
gesture of co-operation in solving the problem 
of inflation. For many years, he remarked, 
the unions had obtained wage increases, 
only to see the temporary advantages gained 
disappear as a result of increased prices. It 
was surely better to have moderate wage 
increases under a stable level than excessive 
increases that were swallowed up by rising 
prices. 

At another union conference this week, 
however—that of the National Union of 
Foundry Workers—the chairman, Mr. F. 
Hollingsworth, asserted that it would be a 
betrayal of trust not be press forward 
vigorously for a wage advance. The union’s 
claim for a forty-hour week, he added, was 
long overdue and should be pressed with 
* all ible vigour.” Mr. Hollingsworth 
said F secre the last pay increase, the cost 
of living had risen by 4 per cent. Moreover, 
many pay packets were smaller through 
short-time working and a shrinking capacity 
for bonus earning bringing a greater signific- 
ance. to the lowness of the standard rate. 
Mr. Hollingsworth went on to say that the 
restraint on the development of the national- 
ised industries had its effect on the demand 
from industries serving them. The continued 
pressure to reduce home demand by the 
Government’s restraint on investment and 
its wage freeze policy, he commented, would 
further reduce production and create more 
unemployment. 


Export Performance 


The information division of the 
Treasury has published in its Bulletin for 
Industry, some comments on the country’s 
export performance. It points out that there 
are a number of ways of measuring export 
performances, namely, by the volume of 
shipments, by the country’s share in world 
trade in manufactured goods, and by the 
ratio of the country’s exports to its total 
manufactures. But, the Bulletin says, the 
real test of the export drive lies in the con- 
dition of the balance of payments as a whole, 
and in particular it turns on whether the 
current surplus is adequate to meet all the 
United Kingdom’s obligations as the central 
banker of the sterling area, a large over- 
seas investor, and as a country with short 
and long-term obligations which must be 
discharged. 

Since the war, the Treasury observes, there 
has been a high rate of increase in the volume 
of exports. Big changes in composition and 
in the relative price movements make com- 
parison of the volume of exports over a long 

iod somewhat imprecise, but it can be 
said that the pre-war volume of exports was 
about regained by 1946 and that since then 
it has doubled. This is in contrast to the 
period following the first world war; in 
1919 the level of exports was just over half 


the 1913 figure and the “ pre-slump”’ peak 
in 1929 was still no more than 80 per cent 
of it. During the slump exports fell below 
the 1919 level, and it was not until 1950 that 
the 1913 figure for total exports was exceeded. 
Now, the Bulletin adds, there are signs that 
the steady growth of recent years has for 
the time being come to an end. Between 
1955 and 1956 the volume of exports increased 
by 6 per cent, but between 1956 and 1957 by 
only 2 per cent. The figure for the last 
quarter of 1957 was “ barely level” and in 
the first quarter of this year was slightly 
lower. Furthermore, the expansion of 
United Kingdom exports since the war has 
been less rapid than the expansion of world 
trade. From 1953 to mid-1957 world imports 
of manufactures rose by 50 per cent. But 
the United Kingdom’s share fell from 21 per 
cent in 1953 to 18 per cent in 1957. 

As to the ratio of goods exported to goods 
produced, the Bulletin explains that, although 
it is difficult to measure pre-war production, 
a fairly clear picture emerges. Before the 
first world war, approximately 30 per cent 
of industrial production was exported, but 
after that war, until the slump, the proportion 
was considerably higher; in 1929, for 
example, it was about 40 per cent. The 
slump in the ‘thirties brought about a very 
marked fall in the ratio (to under 25 per cent 
in 1935), which persisted until the second 
world war. The level rose to about 30 per 
cent in 1952 and has since fluctuated around 
that figure. It appears, therefore, the 
Bulletin remarks, that the proportion of 
manufacturing effort directed to exports is 
now considerably higher than in the 1930s, 


. but is not by any means at an unprecedented 


level. 


British Machine Tool Industry 


A “ note ” which appears in the latest 
number of the Treasury’s Bulletin for Industry 
says that the United Kingdom’s machine 
tool industry is small in terms of the value 
of its output, which is equal to something 
like a half of 1 per cent of total industrial 
production. But it is, of course, a key 
industry providing machinery which is the 
basis of engineering production. 

The output of the United Kingdom’s 
machine tool industry last year was valued 
at £95,000,000, compared with £40,000,000 
in 1950. Allowing for price changes, the 
Treasury says, this represented an increase 
in volume of about 50 per cent. The total 
industrial staff employed on machine tool 
production grew, in the seven years, by 22 per 
cent, so that there was a rise in output per 
head of something like 25 per cent. In the 
metal, engineering and vehicles industries as 
a whole, output rose in the same period by 
30 per cent, with a rise in employment of 
15 per cent, which indicates a gain in output 
per head about half that in the manufacture 
of machine tools. The Bulletin adds that 
machine tool production in Germany, as in 
the United Kingdom, has grown consistently, 
though the expansion has been more rapid 
since 1955. German deliveries in 1957 were 
32 per cent higher than in 1955; the equi- 
valent United Kingdom figure was 27 per 
cent. At the same time the United States 
machine tool industry has shown itself 
capable of meeting large and sudden increases 
in demand and has therefore shown con- 
siderable fluctuations in output and employ- 
ment. Its post-war peak in 1953 was an 


output valued at 1200 million dollars, four 
times greater than its 1950 figure ; but last 
year its output fell to 849 million dollars. 


Industrial Disputes 

The Ministry of Labour has recently 
completed a detailed survey into stoppages 
of work arising in 1957 from industrial 
disputes in the United Kingdom. During 
last year there were 2871 stoppages brought 
to the Ministry’s notice, which involved 
directly and _ indirectly approximately 
1,359,000 workers. The aggregate number 
of working days lost by these stoppages was 
8,412,000, the highest number in any year 
since 1926. The number of workers involved 
in all the stoppages in progress during last 
year represented about 54 per cent of the 
total in civil employment and the loss of 
time for each of the workers involved 
averaged about seven working days during 
the year. But, the Ministry explains, as in 
other recent years, most of the stoppages 
were of short duration. Less than 7 per cent 
of them lasted more than six working days, 
and in the majority of stoppages the numbers 
of workers involved and the aggregate loss of 
time were relatively small. The outstanding 
exceptions last year, and those that accounted 
for the large total of working days lost, were 
the stoppages in the engineering and ship- 
building industries in pursuit of a claim for a 
10 per cent wage increase. The stoppage in 
the engineering industry involved about 
615,000 workers in various parts of the 
country and resulted in an aggregate loss of 
about 4,000,000 working days. In the ship- 
building and ship repairing industries approxi- 
mately 2,150,000 days were lost by the 
165,000 workers who were involved. 


Inflation 

Speaking, on Thursday of last week, at 
the annual meeting of British Timken, Ltd., 
the chairman, Sir John Pascoe, said it was 
becoming increasingly clear that this country 
was unable to isolate itself from the recession 
in the U.S.A. That recession might well 
deepen during the coming months and we 
should only be able to hail a revival when the 
laid-up ships sailed from our estuaries and 
when the prices of primary products started 
to rise. 

Sir John went on to say that, in its battle 
to preserve the standard of living of the 
people of this country, which was the correct 
way of looking at what was known as the 
battle against inflation, the Government had 
** just concluded an indecisive engagement 
with one section of industry.” There was 
now perhaps a greater realisation in the 
country that any increase in wages unaccom- 
panied by an increase in output per man-hour 
would definitely be inflationary. It must be 
remembered, however, that any increase in 
productivity over the whole country could 
only be a matter of a small percentage per 
annum, possibly under 5 per cent. Neverthe- 
less, Sir John commented, a rate of 34 per 
cent would easily enable us to double our 
output and so our standard of living well 
within the suggested twenty-five years. A 
point to be borne in mind, if inflation was 
to be avoided, was that it was questionable 
whether a given percentage increase in pro- 
ductivity would justify an equal percentage 
rise in wages as there were other factors to 
be taken into consideration. 
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West German Brown Coal 


No. I 


A substantial proportion of the German Federal Republic’s electricity, and large 
amounts of domestic and industrial fuel, are derived from lignites, the largest 
deposits of which are found in the Rhineland west of Cologne. The present article 
reviews the development of this coalfield which, since the war, has undergone an 
unprecedented expansion. Since we published our article on this subject ten years 
ago,* deep opencast mining, the feasibility of which was then still under debate, 
has made rapid strides through the introduction of extra-heavy machinery. 


BEsivEs deposits of hard coal, the most 
important of which are in the Ruhr district, 
with smaller ones near Aachen and in the Saar, 
Germany possesses important deposits of brown 
coal, estimated at 105,000 million tons, of which 
about 40,000 million tons are in East Germany 
and in the district now under Polish administra- 
tion. These deposits are of particular importance 
to East Germany because of the lack of hard 
coal, of which only 2,500,000 tons per year 
are being mined. On the other hand, the output 
of brown coal has been nearly doubled since 
1946, and last year amounted to 214 million 
tons. In view of the dismantling of 
mining plant which took place after the war, and 
which was one of the principal causes for the 
drop in output in the immediate post-war period 
(Table I), the subsequent development must be 
TABLE I—Production of Brown Coal in East Germany 
(Millions of Tons) 


—— cee 
Year | Brown coal | Briquettes 





Coke 
1936 101 | 23-5 _ 
1945 85 3a - 
1946 | 108 29-0 3-5 
1947 102 26-8 3-2 
1948 110 29-8 sll 
1950 137 37-7 | 5-2 
1951 151 41-1 5-7 
1953 173 45-7 6-2 
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regarded as an important achievement. Before 
turning to the West German lignites which form 
the main subject of this article, we shall briefly 
review the position in the German Democratic 
Republic, which gives an interesting background 
for comparison. 


BROWN COAL IN EAST GERMANY 


Most of the East German brown coal is mined 
in three regions, those of Borna (including the 
districts of Zeitz, Altenburg and Meuselwitz), 
Halle (including Aschersleben, Magdeburg, Bit- 
terfeld, Oberdblingen and Geiseltal), and Lausitz 
(Upper and Lower Lausitz and Hirschfelde). 
The coal is used, in the form of briquettes, for 
domestic heating and on the railways. Large 
amounts are burned domestically as crude brown 
coal. In this form the coal is, however, mainly 
used for the production of electricity. 

According to present estimates, the lignite 
reserves are composed of 36 per cent briquetting 
coal, 27 per cent boiler coal (large ash content), 
16 per cent coking coal (low sulphur), 15 per cent 
gas coal (tar content 10 per cent or more), and 
6 per cent coal with a high salt content. 

Experiments for the production of metallur- 
gical coke from brown coal go back to the years 
before the war. By 1960, coke production 
is to be expanded from about 6,400,000 to 
8,000,000 tons, of which at least 2,500,000 tons 
would be hard coke. The first cokery for hard 
coke was begun at Lauchhammer in 1951 and is 
now being followed by the “ Schwarze Pumpe ” 
plant near Spremberg. ; 

Coal with a large tar content is gasified, the 
low-temperature coke being burnt in power 
stations. The hydro-carbons produced are 
further processed into motor fuels, for which 
they are the country’s principal source (Leuna- 
Werke), and synthetic rubber (Buna-Werk 
Schkopau). 

West GERMAN BROWN COAL 


Turning now to the mining of lignite in the 
German Federal Republic, we find that for 











~** Opencast Mining in the Rhine Brown Coalfield,” by 
W. L. G. Muir, THe ENotneer, April 9, 1948, page 344 ; April 16, 
page 368, and April 23, page 392. 








domestic and industrial uses, brown coal plays a 
subsidiary part because of the wealth of hard coal 
which is available. However, it is becoming in- 
creasingly difficult to get the hard coal because of 
the beginning of exhaustion of the top seams and 
the consequent necessity of working at levels of 
1200m below ground and less, where the great 
heat seriously hinders operations. It is for this 
reason that the demand for brown coal is 
increasing. When dried and briquetted, large 
quantities are consumed domestically, but in 
view of the large water and ash content of the 
coal, it is more profitable to fire it in power 
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— figures for 1956 and (preliminary) for 
1957. 

The remarkable increase in production which 
has taken place will be realised when the output 
in the past is compared with the present. At the 
turn of the century, about 40,000,000 tons of 
lignite were produced per annum in the whole of 


Germany, of which 9,250,000 tons were made. 


into briquettes. By 1920, these figures had risen 
to 111 million and 24,000,000 tons, respectively, 
and by 1943 to 255 million and 61,000,000 tons. 
In the year 1938, the Rhineland district pro- 
duced 57,600,000 tons of brown coal (including 
the coal for 10,500,000 tons of briquettes). 
Table ILI shows the development after the war. 


Taste Iil—Output of the Cologne Lignite Field 
(Miliions of Tons) 


Output | 








Year | Bi iquette 
| | manufacture 
1936 } 48°7 | 10:5 
1938 | 57-6 12-0 
1945 | 16°6 3-7 
1946 43-3 | 9-8 
1947 | 49-1 | 10-6 
1948 54:5 11-6 
1950 63°7 13-4 
1952 71-4 14-9 
1954 | 75:7 15-0 
82-1 15-2 
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Stations situated in the vicinity of the mines. 

The chief deposits occur on the left of the 
Rhine in a region which extends from near 
Bonn and Cologne to Aachen, in the west, and 
to the Dutch border in the north (see map). 
Smaller fields are found in Hesse and Bavaria. 
An extension of the Magdeburg field at Helm- 
stedt is also on Federal territory. In recent years 
the Rhenish lignite field produced over 86 per 
cent of the total West German output and nearly 
90 per cent of total output of briquettes. Table Il 


TaBLe I]—West German Output of Brown Coal 
(Millions of Tons) 


























1956 1957 

— Crude | Briqu- | Work- | Crude | Briqu- | Work 
- - u ork- 

coal ettes ing coal ettes i 

days 

Rhineland ...| 82-1 | 15-2 | 303 | 83-4 | 15-1 | 301 
Helmstedt...| 6-7 | 1-5 | 305 | 66 | 1-5 | 303— 
Hesse ...\| 64 | 0-2 | 306 | 68 | O2 | 302 
Bavaria et — - ae as — | 31 
Tout... ©. 95-2 | 16-9 — [98 [168 | — 























The principal brown coal field of the German Federal Republic, extending west of Cologne from near Bonn 
to the Dutch border 
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difficult by the plastic or friable nature of the 
tertiary clays and sands in which the seams are 
bedded and which make it impossible to keep 
open large spaces. The presence of sand and clay 
usually prevents the use of much of the machinery 
coal-getting and handling which is used in 
mines. Most of the coal-getting is 
hand, and experiments with electrically- 
mpressed-air-driven coal cutters have not 
success. About 30 per cent of the 
the advancing of the galleries. 
removed in 700 to 800 litre tubs of 
which allow transport by hand 
4 deg. In yo main galleries 
along by chains, a system 
before the first world war. 

More recently use of belt conveyors has come 
to the fore. Much difficulty is caused by the 

amounts of water which are encountered. 

The fact that underground mining is labour- 
intensive while opencast mining is machine- 
intensive is a strong factor against deep mining, 
— with the present shortage of skilled 


™ Owing to the impossibility of expanding the 
deep mining of brown coal, it was therefore 
decided to proceed by the method of deep 
opencast mining, depths of 250m and more being 
considered feasible. One precondition was the 
unified planning of operations over a large area, 
partly because individual mines would have to 
be larger for reasons of safety and in order to 
utilise fully the extra large excavating equipment 
which is required ; partly because only through 
overall planning can the complex operations of 
excavating, piling of the overburden, mining and 
backfilling be carried out economically, together 
with the movement of populations, the con- 
struction and shifting of roads and railways, the 
restitution of land after the coal has been 
extracted, and the siting and construction of power 
stations and high-tension transmission lines. 

As a first step, the whole region was systemati- 
cally investigated by taking a large number of 
sample drillings. As in the other lignite fields, 
the coal occurs as an upper seam which is on 
average about 20m thick, and some 50m under- 
neath it a lower seam with a thickness of 60m 
to 100m. The depth below the surface varies 
considerably and fluctuates owing to the presence 
of faults. Outcropping coal in the south of the 
district has long since been exhausted and most 
of the near-surface mines there are also either 
worked out or will be within a few years. 

Towards the north, as has been mentioned, the 
coal seams drop down to depths of 200m to 
300m and below. 

This means that the ratio of overburden to 
coal, which in 1954 was 0-6: 1, is expected to 
increase to about 2-5:1 in the course of the 
next few years. This is still much more favourable 
than the conditions in East Germany, where the 
overburden : coal ratio is of the order of 4:1 
to 6:1, and occasionally reaches 10:1. As 
our map shows, the present coalfield is 
situated mainly on the hills west of Cologne, 
known as the Vorgebirge or Ville (from the 
Roman villas situated there when Colonia was 
a Roman garrison town), and the slopes towards 
the valley of the River Erft, which flows at first 
in a north-westerly direction, roughly parallel 
with the Rhine and then curves eastward to flow 
into the Rhine south of Diisseldorf. If an east- 
westerly section is considered, it is found that 
between Frechen and Horrem the coal is approxi- 
mately 40m below the surface, subsequently 
dropping to 145m in the Horrem fault. A major 
disturbance of the strata occurs along the course 
of the Erft valley, west of which the coal seams 
are found to have descended to a depth of 
540m below ground level, rising again gradually 
to a more favourable level around Weisweiler. 

This situation of the strata accounts for the 
fact that the large-scale mining of the coal first 
started seventy-five years ago in the south and 
is now progressing towards the north-west, with 
additional mines being opened up around 
Weisweiler. In this process, the number of mines 
is being decreased, and the size of the individual 
units increased. While at present there are 
still nineteen opencast mines in operation, pro- 
ducing 82,000,000 tons per annum, their number 
will have decreased by 1962 to twelve, but pro- 
ducing together 100,000 tons per annum. Where- 
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as in 1952 established mines produced 91 per 
cent of the total output and new mines only 
9 per cent, this year new mines will account for 
over half the output, and by 1962 they will 
provide over 80 per cent of the coal. 

The movement of mining activity is charac- 
terised by an increase, not only in the ratio of 
overburden to coal, but also in the quantities of 
water which have to be pumped out. Until 1952, 
while the ratio overburden : coal increased from 
0-3: 1 in the early days to about 0-8: 1, the 
water : coal ratio remained roughly constant at 
1:1. From then until 1962, a sharp increase 
will take place. Two years ago, for every ton 
of coal, 7 cubic metres of water had to be pumped 
out, and this year it will be 9 cubic metres, while 
the overburden : coal ratio has risen to 1-8 : 1. 
In 1962, the amount of water to be pumped will 
be 10 cubic metres for every ton of coal. The 
overburden ratio which will then be 2-3: 1, 
will continue to increase gradually to over 2°8 : | 
in the 1970s, but the amount of water to be 
pumped is expected to decrease again to a figure 
of about 2 cubic metres per ton of coal. 

In 1956, the German Federal Republic pro- 
duced some 95,000,000 tons of crude brown coal, 
82,100,000 tons in the Rhineland. Of the total 
output, over 34,000,000 tons were burnt in ther- 
mal power stations and 8,000,000 tons for other 
heating and industrial purposes, while the re- 
mainder was made into briquettes, of which 
16,300,000 tons were sold in that year. The 
tonnage difference is largely explained by the 
fact that briquetting involves a reduction in 
the water content from about 60 per cent to 
15 per cent. This, incidentally, brings it about 
that over long distances the savings in transport 
cost alone are an important factor in favour of 
briquettes. 

The briquetting industry is therefore of con- 
siderable importance in the West German brown 
coal economy, but while the more recently built 
electric power stations are within the new 
northern mining area, the briquette factories, 
which mostly date back over many decades, are 
situated in that southern part of the region which 
is rapidly being worked out. In order to avoid 
having to shift these establishments, and to move 
and resettle their workers, it was decided to 
provide a special railway system to feed both the 
power stations and the briquetting plants. This 
line, which is electrified, is constructed with 
heavy rails to support high axle loads. From its 
general direction, it is known as the North- 
South Railway. 


ELECTRICITY PRODUCTION 


While the production of briquettes for domestic 
and industrial uses, which in 1955 was 44,000,000 
tons, is intended to remain roughly the same for 
the next few years, and brown coal for “ other 
users ’’ will fall from 8,000,000 tons in 1955 to 
5,000,000 tons in 1962, lignite production for use 
in public supply electric power stations is 
scheduled to undergo a steady increase. Within 
the seven-year period 1955-62, this sector is to 
be expanded from 25,000,000 tons to 52,000,000 
tons per annum. The installed capacity is to be 
increased from 2630MW in 1955 to about 
4000MW in 1960, and 4700MW in 1965. 

The use of brown coal as a fuel in thermal 
power stations dates back to the last years before 
the first world war, when it became possible to 
transmit electric energy over long distances. 
Lignites have a low calorific value, chiefly owing 
to the high ash and water content—the Rhenish 
brown coal, with 60-62 per cent water, has a 
calorific value of 1600-2000kcal per kilogramme, 
the Hessian with 48 per cent water, 2000-2900kcal 
per kilogramme. Such fuels cannot economically 
be transported over long distance and it was 
necessary to bring the power stations to the fuel, 
instead of the other way round. Demands for 
cheap electricity during 1914-18 for the chemical 
and metallurgical industries caused the con- 
struction of over a dozen thermal power stations. 
In the Cologne coalfield may be mentioned the 
expansion of the Goldenberg-Werk in connection 
with a nitrogen plant at Knapsack, and the con- 
struction of the power stations, Fortuna, Frim- 
mersdorf, and Zukunft. Before the second 
world war in 1937, nearly half the total German 
electricity was produced from brown coal, nearly 
one-third from hard coal, and the remainder from 
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water power. In 1949, owing to the effect of the 
war, lignites accounted for only 24-6 per cent, 
hard coal for 50-4 per cent, and water power 
and other sources of energy for 25 per cent of the 
electricity produced, the proportion generated 
from brown coal increasing to 31-5 per cent by 
1956. Owing to the cheapness of the brown coal, 
this trend may be expected to continue. 

Thermal power stations operating on brown 
coal supply the basic load, their utilisation 
amounting to some 6000 hours per year. If an 
average specific consumption of 2 kg crude coal 
per kilowatt-hour is assumed—modern turbo- 
sets operating on the block system reach 2500 
~2800kcals per kilowatt-hour—the amount of 
fuel which it is envisaged will be available 
in 1960—42,000,000 tons of raw coal—would be 
enough to produce 23,000 million kWh. This is 
the expected output of the condensing power 
stations and to it must be added another 1500 
million kWh from the back-pressure turbines of 
the briquetting factories. 

Some 90 per cent of the planned expansion 
will be in the Rhenish coalfield. Thus, the 
Goldenberg-Werk (R.W.E.) is to be expanded to 
1000MW, while Fortuna (R.A.G.) will even 
exceed this figure. The first stage of the R.W.E. 
power station Weisweiler has been completed, 
comprising two block sets of 1OOMW each and 
one of ISOMW. The Weisweiler power station 
of B.L.A.G. has been expanded to 240MW. To 
the old 88MW power station at Frimmersdorf 
(R.W.E.), a modern 200MW plant has been 
added. In Bavaria, Hesse and Lower Saxony 
(Helmstedt) expansions and new constructions 
amounting to over 450MW have been carried out 
since the war. 


(To be continued) 


Nuclear Research in French Aviation 


In 1956, S.N.E.C.M.A. created an Atomic 
Department for studying the application of 
nuclear energy to the operation of gas turbines. 
This department was naturally created with a 
view to future aeronautical applications, though 
the technical and scientific work in which it is 
engaged is of a much more general character. 
At present, the facilities include a research 
section for atomic piles, a research section for 
thermal studies, a calculation department, a 
research and development section for aero- 
dynamic studies, a production workshop and 
test installations. 

Some of the work is carried out in co-operation 
with the Commissariat a l’Energie Atomique and 
in the framework of an association which in 
addition to S.N.E.C.M.A., also includes the 
Hispano-Suiza and Turbomeca companies. 


German Road Accident Rate 


In 1957, the steadily mounting accident rate 
in the Federal Republic not only came to a halt 
for the first time since the end of the war but 
even receded. As compared to 1956, the number 
of persons killed in road accidents declined by 
3-9 per cent, while the relevant figure for injured 
persons dropped by 2-2 per cent. According to 
the Federal Office of Statistics in Wiesbaden, 
12,386 persons were killed in 1957 through 
accidents and 353,063 persons injured. 

This fortunate reduction in the accident rate 
is largely accredited to the enforced speed limits 
which went into effect on September 1, 1957. 


Heating for Road Surfaces 


On the orders of the Federal Ministry of 
Transport, Bonn, an autobahn bridge near 
Montabaur (Westerwald) has been equipped with 
electric heating in order to obviate the dangers 
from ice. The arrangement, which is stated to 
have been very successful so far, comprises 
heating elements which are situated immediately 
underneath the steel mesh reinforcement of the 
road surface. It is intended to apply this system 
in the first instance to mountain roads, stretches 
with steep gradient, and in particular to auto- 
bahn bridges. Other possibilities are aerodrome 
runways. 
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Continuous Casting of Large Tough 
Pitch Copper Slabs 


BY OUR AMERICAN EDITOR 


HE first commercial unit in the United States 

for the continuous casting of tough pitch 
copper slabs from which copper sheet and strip 
are rolled has been installed by the American 
Smelting and Refining Company at its Perth 
Amboy, New Jersey, refinery. The process 
employed permits casting of copper cakes up to 
25ft long by 3ft wide and weighing over 17,000 Ib. 
The capacity of the new slab casting installation 
is about 160 tons of copper per eight-hour shift. 
Particularly significant is the size of the copper 
slabs which are now being produced by the new 
casting procedure. With the longer lengths now 
available to them, copper rolling mills will be 
able to roll more tonnage per hour, with a 
consequent gain in plant efficiency and reduction 
in operating costs. Moreover, the metal cast 
by the new method is unusually sound and dense 
and has a surface uniformity which is ideal for 
rolling. 

The so-called “* Asarco”’ casting technique, as 
illustrated here, is unorthodox. It eliminates 
batch casting in costly individual metal moulds 
by the use of a small, “* bottomless ’’ water-cooled 
graphite mould. Molten copper is poured 
continuously into the mould cavity, is cooled so 
rapidly that it solidifies as it passes through the 
mould and emerges from the orifice as a smooth, 
dense copper slab. The mould is the key element 
of the process. It is only 15in deep, but it has 





5-ton slab of tough pitch copper produced on continuous casting 
installation shown, with mould assembly at lower right 


been designed so that it has a heat dissipation 
rate of about 64,000 B.Th.U. per minute. This 
is believed to be the highest heat dissipation 
capacity per square inch of surface of any mould 
ever built for either ferrous or non-ferrous 
casting. The design enables the mould to solidify 
molten copper cast at 2100 deg. Fah., as it 
traverses the 15in mould depth at a speed of up 
to 20in per minute in the case of a Sin by 36in 
slab. This is equivalent to casting 1150 Ib of 
copper per minute. 

The mould design eliminates the need for mould 
preparation compounds as used in conventional 
water-cooled copper moulds. To prevent sticking 
of the cast copper to the mould, and to ensure a 
smooth slab surface, the entire mould assembly 
is oscillated by a reciprocating gear. The 
vertical stroke is only a fraction of an inch and 
the variable speed driving motor can operate up 
to several hundred cycles per minute. At the 
present time, the “* Asarco’’ technique is being 
used to continuously cast tough pitch copper 
the kind of copper which represents about 90 per 
cent of U.S. consumption. However, the process 
can be used, with minor modifications, to produce 
slabs of oxygen-free, phosphorised or other 
special coppers. 

The conventional method of manufacturing 
tough pitch copper slabs has been to cast them 
in individual, water-cooled copper moulds. The 


Subdividing of continuously cast copper slabs 
saw cutting at a feed of 48in per 
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kind of mould customarily used yields a “ cake ™’ 
25in to 36in wide, 44in to 7jn thick and 36in to 
92in long. One of the limitations imposed on 
the size of slabs of optimum quality that can be 
turned out by old methods is that they must be 
vertically cast. Horizontal casting was not 
practicable because the quality of the slab 
surface, which is of paramount importance to 
rollers, was impaired. A short slab, even of top 
quality, is far from ideal for many modern rolling 
mills. In recent years, many of these mills, 
confronted by higher labour costs, have installed 
larger and faster rolling equipment. But they 
have not been able to utilise these modern 
facilities at maximum efficiency and most 
economically, with the slab sizes available 
Longer slabs were the real need of most mills, 
since they permit the production of the maximum 
quantity of sheet and strip per hour with a 
minimum number of passes through the rolls 
The “ Asarco’’ development has solved this 
basic problem of the industry. Continuously 
cast slabs, up to 25ft long, in the thin dimensions 
desired, can now be made in widths of 25in, 30in 
and 36in. 

At the Perth Amboy installation, the mould is 
situated at ground level at the mouth of a specially 
constructed, 61ft deep, water-filled well. As 
the solid cake emerges from the bottom of the 
mould it is cooled by a series of high-speed 
water-spray jets. It then is lowered continuously 
into the reservoir of cooling water. The cooling 
water is circulated by a pump having a capacity 
of 1800 gallons per minute. As one precautionary 
measure, a duplicate pump is installed in the 
system which will cut-in automatically if the 
operating pump should fail. In addition, an 
emergency pump operating from an independent 
power source will take over in case of primary 
power failure. The slab is lowered into the 
well by a stainless steel hydraulic ram which has 
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Re-Entry Bodies 


Some of the most ambitious attempts to extend the state 
of the art are to-day taking place in connection with the 
re-entry problem, the task of bringing a payload down, from 
orbital or near-orbital velocity in the upper regions of the 
atmosphere, to the earth’s surface. The kinetic energy to 
be dissipated is ample to vaporise the body, and aerodynamics 
must be invoked to divert part of it to the atmosphere. 
This fundamental approach, of increasing the wave drag 
relative to the viscous drag, has the disadvantage, as 
far as a missile is concerned, of reducing the ter- 
minal velocity, thus increasing the errors due to wind 
and easing the task of detecting and destroying the store. 
Thus, the warhead of the United States Army Ballistic 
Missile Agency ‘* Jupiter "’ i.r.b.m. is relatively streamlined 
in shape and fabricated from an outer shell of reinforced 
plastics which is allowed to decompose at its surface, the 
heat transfer inwards being slow enough for the interior 
structure and warhead to be undamaged. A test cone is 
seen, RIGHT, being recovered after being fired 2 full 1500 
miles over the sea. 





The developmen: of the re-entry body is not made easier by the fact that infor- 
mation is needed about the behaviour of examples which fail to survive, while 
telemetry is often corrupted or prevented by the ionisation of the surrounding 
gases. A data recovery capsule has therefore been evolved which contains 
automatic recording gear and is ejected before the nose cone reaches the ground : 
the high-drag configuration suffers maximum deceleration and heat input rather 
early in its descent. Notice the apparently heavy and conventional construction 
of the capsule in the PICTURE, RIGHT : the war-head of an actual weapon has a 
weight in the order of tons (mega-ton yield) 
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Of particular interest in Great Britain is the re-entry body developed by The 
General Electric Company for the Convair *‘ Atlas ’’ i.c.b.m. and Douglas ‘‘ Thor ”’ 
i.c.b.m. of the United States Air Force, since the same nose cone will, it is expected, 
be used on the De Havilland missile : the British firm is already licensed to 
build the General Electric ‘‘ T-58'’ variable-stator shaft-power gas turbine. 
The very blunt nose of this re-entry body is already familiar (page 286, February 
21, last), but the PICTURE, LEFT, shows the after-body : the nose cone is stowed 
head downward in its carrier case on a wheeled trolley. The lifting loops on 
the lower part of the case show that the blunt front remains in the case until 
it has been mated with the nose of the vehicle which, on the “‘ Atlas,’ has a 
distinctive corrugated surface. This body is, of course, of the relatively low 
speed class and protects the payload by acting as a heat sink : while such materials 
as beryllium have been investigated, General Electric uses copper, the high 
conductivity of which gives a great resistance to thermal shock, while a com- 
mercially available metal is obviously attractive for a weapon, the ‘‘ Thor,”’ 
needed in quantities in the near future. !t is necessary to align the nose with 
its direction of motion before it enters the atmosphere, and to do this control 
jets are placed in the rear part 
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a 27ft stroke. The rate of lowering is constant, 
regardless of the varying weight on the ram. The 
ram, and its actuating hydraulic equipment, is 
completely submerged in water. The withdrawal 
rate, rate of casting of metal, coolant flow, and 
other vital elements of the casting shop, are 
electronically controlled. One operator can 
govern the entire casting operation from the 
electronic control centre situated in a booth a 
few yards from the casting pit. After the slab 
is cast, the mould is swung to one side and the 
25ft long slab is lifted by a 10-ton crane to a 
nearby platform. There it is sawed to the precise 
lengths which are specified by the rolling mills. 
The saw is of unusual capacity and cuts through 
the slab at a speed of 4ft per minute. As it is 
now installed, the casting shop includes two 
moulds, side by side. The new unit is capable of 
casting two cakes, at a rate of up to 20in each per 
minute, simultaneously. 

The slab casting unit is actually the second 
phase of the firm’s expansion and modernisation 
of its Perth Amboy casting shop. Earlier this 
year, the company installed what is claimed to 
be the world’s largest direct-arc copper melting 
furnace there ; by June it will also have com- 
pleted the construction of new and larger facilities 
for the continuous casting of copper billets. All 
three operations—continuous copper melting, 
slab casting and billet casting—will be integrated 
operations. The melting furnace will provide 
the molten copper for slabs, billets and, in addi- 
tion, for the company’s new Perth Amboy wire 
bar casting wheel. The new furnace has a bath 
capacity of 90 tons of molten copper and is 
designed to melt copper cathodes at a rate of 30 
tons per hour. Currently, the 8000kVA furnace is 
operating substantially in excess of rated melting 
capacity. For the slab casting unit, tough pitch 
copper flows down a launder from the arc 
furnace to a 10-ton holding furnace. The metal 
temperature is adjusted in the holding furnace 
to 2100 deg. Fah. This metal flows through a 
special pouring ladle to the distributor, which 
ensures a smooth, splash-free entry of metal into 
the mould cavity. 

The copper furnace employs three 18in dia- 
meter graphite electrodes, each of which, when 
assembled, weighs 4000 Ib. Their positions, 
which determine the arc length, are controlled 
hydraulically. Particularly significant is the 
installation of this furnace in an area of high 
power cost (about | cent per kilowatt-hour) and 
reasonable fuel cost. This indicates that even 
under such unfavourable conditions, arc furnace 
installations can be designed to be competitive 
with the fuel-oil-fired reverberatory furnaces con- 
ventionally used throughout the industry. For 
equal yearly production, the capital cost of a large 
arc furnace and auxiliaries is less than that of 
multiple reverberatory installations and _ their 
auxiliaries. Moreover, the furnace turns out a 
smooth and continuous flow of uniformly high- 
quality copper of low sulphur content which 
can be cast at convenient rates. By contrast, a 
large reverberatory furnace requires that 300 to 
400 tons of copper be cast in no more than five 
hours. 

At Perth Amboy, the company has for the 
first time combined an oil-fired preheating fur- 
nace with the electric arc furnace to use both 
sources of heat at optimum efficiency. Copper 
in the form of cathode sheets is heated to 1500- 
1600 deg. Fah. in a rotary preheating furnace. 
In addition to heating the copper with relatively 
inexpensive oil, this step permits a low-sulphur 
feed to the arc furnace. The heated, low-sulphur 
cathodes are then transferred to the arc furnace, 
where the copper is melted and heated to 2100- 
2150 deg. Fah. The molten metal is cast at 
2030 deg. Fah., flowing continuously by dis- 
placement and by adjustment of the furnace tilt 
angle. The operation of an arc furnace to melt 
copper poses special problems to furnace 
designers and operators. The arc discharges 
from the bottom of the electrodes to the molten 
bath, and requires the accurate maintenance of 
an air gap of 4in to lin at all times. Ripples due 
to charging or surges in the bath require an 
extremely sensitive control system to permit the 
electrodes to adjust automatically to the con- 
stantly changing conditions at the metal surface. 
If the electrodes are lowered too far, a short 
circuit results; if withdrawn excessively, the 
arc is snuffed. Obtaining the necessary sensitivity 
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of control in combination with rapid motion of 
the massive electrodes and their holders was a 
formidable requirement. It was accomplished 
by utilising a rotary regulator and controls 
actuating hydraulic servo system which was 
designed to the firm’s specifications by the 
Whiting Corporation and the General Electric 
Company. 

Tests on the operating furnace show that 
electrode motion starts within one-twelfth second 
after receipt of the control signal. Despite the 
need to handle 10 tons of electrodes and holders, 
full reversal of the electrodes can be accomplished 
in one-third of a second when the electrodes are 
travelling at a rate of 10ft per minute. The 
electrodes are, of course, consumed continuously 
and at periodic intervals the power is shut off for 
electrode addition. A new section of electrode 
is screwed on to the top of the existing section. 
Except for these additions, and infrequent periods 
for slagging, door cleaning or adjustment, the 
furnace can be operated continuously. 


Prefabricated Aluminium Trusses for 
Electricity Substations 

AN interesting concept in aluminium sub- 
stations, which is expected to achieve substantial 
savings in design, field assembly time and main- 
tenance, was demonstrated recently with the 
assembly of a unit made of prefabricated alu- 
minium. Based on the use of standard pre- 
fabricated aluminium components, the new 
substation erection method, known as “‘ Alrectic,”” 
was developed by the Handley-Brown Company 
of Jackson, Michigan, with design and engineer- 
ing assistance from the Kaiser Aluminum and 
Chemical Corporation. The first installation 
was a 46kV substation for the Consumers Power 
Company. Less than a day was required to 
assemble the components for this substation. 
The “ Alrectic’’ method takes full advantage 
of the high strength, low weight ratio and ease 
of workability of aluminium. By reducing 
design, transport and field assembly costs, the 
new system is competitive with conventional 
galvanised steel construction and offers the 
further advantages of attractive appearance and 
corrosion resistance, which eliminates the need 
for painting and other costly maintenance. 

The new system utilises standard truss beams, 
together with fixtures and other parts. The 
trusses are 1ft square or Ift by 2ft 6in and are 
available in lengths up to 60ft. They are of 
welded construction and consist of four extruded 
aluminium chords supported by lacing. The 


sides and ends are precision punched with holes 
spaced at 3in intervals. Field assembly is quick 
and easy. The trusses are simply bolted together 
to form columns and horizontal members. Most 
members can be raised into position by one or 
two men, as shown in the accompanying illustra- 





Manual handling of 16ft aluminium truss section weighing 145 Ib for 
electricity substation construction 
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tion. A 10ft “* Alrectic ’’ truss of the ift square 
size, for example, weighs only 94 Ib as compared 
with some 290 lb for an equivalent steel com- 
ponent. A 16ft aluminium section weighs only 
145 lb compared with 443 Ib in steel construction. 
The use of aluminium extrusions permits the use 
of single trusses up to 60ft in length, or approxi- 
mately three times the maximum length of con- 
ventional galvanised steel members, which are 
limited by the dimensions of the galvanising 
equipment. 


Private Sales of Uranium to Foreign 
and Domestic Buyers 


Tue U.S. Atomic Energy Commission has 
announced that domestic producers of uranium 
ores and concentrates may now make private 
sales of these materials to domestic and foreign 
buyers for peaceful uses of atomic energy. As in 
the case of other forms of uranium materials, 
such as refined salts and metal, all sales will be 
subject to licensing by the Commission. As a 
result of this action by the Commission, United 
States industry will be able to compete with 
other countries for the growing foreign and 
domestic market for nuclear fuel. The Com- 
mission believes that the eighteen uranium mills 
now in operation and those being built or planned 
will produce sufficient concentrates to meet the 
needs of the Commission for the next several 
years and also to take care of the commercial 
demands as American industry establishes new 
outlets. 

The Commission will consider the release of 
uranium under contract to the A.E.C. These 
releases will be subject to such contract modifica- 
tions as may be deemed appropriate. U.S. 
companies wishing to sell or purchase uranium 
materials at home and those desiring to sell 
such uranium materials to firms in friendly 
foreign countries must first obtain licences from 
the Division of Licensing and Regulation, U.S. 
Atomic Energy Commission, Washington 25, 
D.C. Upon receipt of satisfactory information 
concerning the proposed use of the materials 
abroad, the Commission will issue licences 
authorising the export of uranium for amounts 
required by countries having comprehensive 
agreements for co-operation, which provide suit- 
able assurances against diversion to military use, 
or with whom the United States has made other 
suitable agreements. Such agreements are now 
in effect with twelve countries planning nuclear 
power programmes. These countries are : 
Australia, Belgium, Canada, Federal Republic of 
Germany, France, Italy, Netherlands, Norway, 
Spain, Switzerland, Union of South Africa and 
the United Kingdom. 

The existence of such governmental agreements 
is not necessary, however, with respect to the 
issuance of export licences authorising cumu- 
lative shipments of up to 100 kg of contained 
normal uranium to a 
single foreign consignee, 
providing that no one 
country receives from 
the United States more 
than 1000 kg = under 
these circumstances. 
This licensing policy will 
enable foreign users to 
continue to purchase 
from U.S. sources those 
small quantities of 
uranium materials re- 
quired in basic research 
and medical and general 
industrial applications 
even though govern- 
ment-to-government 
agreements do not exist. 
Such sales, 


be issued before ship- 
ment can be made. 
The sale of special 
nuclear materials (U-233, 
U-235 and plutonium) re- 


to private users in the 
United States or abroad. 














872 


THE ENGINEER 


June 6, 1958 


Personal and Business 


Business Announcements 


Mr. H. W. Borne has joined the staff of Colloidal 
Graphite, Ltd., 6 and 7, St. Dunstan’s Lane, London, 
E.C.3. 


Feropo, Ltd., has announced that Mr. L. Clements, 
export , has retired after thirty-nine years’ 
service with company. 

Mr. JOHN any oi RECs. aie. 
consulting engineer, mo rom No. (7) 
No, 28, Victoria Street, London, S.W.1 (telephone 
Tate Gallery 0774). 

Cuemicat Construction (Great Britain), Lid., 
states that in July it is to move to new premises at 
Henrietta House, Henrietta Place, London, W.1 
(telephone Langham 6571). 

Mr. R. FE. Burnett, general manager, and Mr. 
S. G. Spooner, uction manager, of Marconi 
Ltd., have left this country for a three- 
weeks’ marketing tour of the U.S.A. 

Georce Kent, Ltd., announces that it is establish- 

a branch office in the Ruhr. The address of the 
is Zweigniederlassung fiir Deutschland, Krefeld- 
Westparkstrasse, 54 (telephone 25692). 

Armsrrono Sippecey Morors, Lid., Coventry, 
states that in order to facilitate production and 
internal mana t within its organisation, it has 
taken over Armstrong Siddeley (Brockworth), Ltd. 

Armour CHeMIcaL Inpustries, Ltd., 4, Chiswell 
Street, London, E.C.1, states that it has taken over 
business of the chemical division and the Armour 
Laboratories, hitherto part of Armour and Co., Ltd. 

Mr. D. J. W. BoaG, managing director of Rock- 
weld, Ltd., has left England by sea for North 
America. Mr. Boag is visiting the company’s 
Canadian subsidiary, Canadian Rockweld, Ltd., and 
his tour will include visits to New York, Philadelphia 
and Toronto. 

A. F. Craic anp Co., Ltd., Caledonia Engineering 
Works, Paisley, Scotland, and HUDSON ENGINEERING 
CoRPORATION, Fairview Station, Houston, Texas, 
U.S.A., have signed an agreement establishing A. F. 

ig and Co., Ltd., as sole manufacturer under 
licence in the United Kingdom of Hudson air cooled 
heat exchangers. 


Tue Goopyvear TyRE AND RusBBER COMPANY 
(Great Briratn), Ltd., announces the formation of a 
new division, to be known as the engineering pro- 
ducts division, which will ‘take over the further 
development, manufacture and testing of Goodyear 
industrial disc brakes and Goodyear “ Ausco”’ 
double-disc brakes. 


Appointments 


Mr. P. B. Warp has been appointed sales manager 
of Technical Designs, Ltd. 

Mr. A. J. C. FaGG has been appointed home sales 
manager of Merton Engineering Company, Ltd. 

Mr. E. S. H. Janes has been elected president of 
the Incorporated Advertising Managers’ Association. 

Mr. Davip Gray has been appointed secretary of 
we Industrial Welfare Society with effect from 

uly 1. 

Mr. J. HAMMOND has been appointed deputy 

chief engineer of Samuel Fox and Co., Ltd., Stocks- 


Mr. S. R. B. Brewer, A.M.1E.E., has been 
appointed a director of Bryce Electric Construction 
Campane. Ltd. 

Sm ARCHIBALD F, Forses, chairman of the Iron 
and Steel Board, has been appointed a director of 
Dunlop Rubber Company, Ltd. 

THe Gtacter Merat Company, Ltd., has an- 
nounced that Mr. F. B. McPherson has been 
appointed deputy managing director. 

Mr. MicHaet F. ov ene be wie gn nda 
manager, tractors, of Mackay Industrial Equipment, 
Ltd., in succession to Mr. A. J. C. Fagg. 

Mr. G. S. McDonap, M.LC.E., M.I.Mun.E., 
has been elected president of the Institution of 
Structural Engineers for the session 1958-59. 

Tue British TRANSPORT COMMISSION has announced 
that Mr. John Bowman and Sir George Walton have 
been appointed members of its North Eastern Area 
Board 


Mr. J. Fiowets has been inted Nottingham 
branch rw of British ted Callender’s 
Cables, Ltd., following the retirement of Mr. M. H. 
Healey 


Tae Mansey Docks AND HARBOUR BOARD has 
appointed Mr. N. A. Matheson, M.LC.E., 
M.L.Mech.E., to be its principal assistant engineer- 
int chief. 


Mr. B. L. Scorr, A.M.I.E.E., has been appointed 
manager of the Newcastle upon Tyne area branch 
office of George Ellison, Ltd., in succession to 
Mr. J. Gibbins. 

Mr. J. E. CLARK has been appointed manager of 
the Midlands district for British Oxygen Gases, Ltd., 
in succession to Mr. J. G. Williams who has retired 
after forty-six years’ service with the company. 

FerraAnti, Ltd., has announced that Mr. K. 
Ripley has been appointed to succeed Mr. Frank Hope 
as chief test engineer, transformer department. Mr. 
Hope has retired after forty-six years’ service with the 
company. 

Dr. R. H. Dopp has been appointed managing 
director of Chemical Construction (Great Britain), 
Ltd., in succession to Mr. M. S. Henderson, who has 
retired. Mr. Henderson remains a director of the 
company. 

THe MINISTER OF Power has appointed Sir Henry 
Spurrier, chairman and managing director of Leyland 
Motors, Ltd., and Mr. A. E. Pearce, director of 
Qualcast, Ltd., as part-time members of the Iron and 
Steel Board. 

METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Lid., has announced the appointment of Dr. L. W. 
Brown, M.1.E.E., as assistant chief electrical engineer 
(light current), in addition to his present duties as 
chief engineer, electronics department. 

BABCOCK AND WiLcox, Ltd., announces that Mr. 
P. H. Dunn has been appointed assistant sales 
manager at the company’s head office in London. He 
has been succeeded as representative of the company 
in New York by Mr. T. S. Blackadder. 


Mr. J. W. BENNETT has been appointed general 
manager of the Canadian British Aluminium Com- 
pany, Ltd., in succession to Mr. P. T. Ensor who is 
returning to the United Kingdom in July to take up 
3 duties with the British Aluminium Company, 

td. 

THE MINISTRY OF TRANSPORT AND CIVIL AVIATION 
has announced that the appointment of Mr. D. J. 
Swift as deputy chief road engineer, Scotland, 
announced on May 15, has been cancelled at his own 
wish, and that Mr. H. N. Ginns, A.M.LC.E., has 
been appointed to the post. 


Contracts 


THE BrItisH TRANSPORT COMMISSION announces 
that an order has been placed with the Ailsa Ship- 
building Company, Ltd., for a double-ended pas- 
senger and vehicle ferry for the Lymington-Yarmouth 
service operated by the British Railways Southern 
Region. The ship will have an overall length of 
164ft by 30ft moulded breadth and have a deadweight 
capacity of 90 tons. There will be accommodation 
for 620 passengers and 26 motor vehicles and propul- 
sion will be by two Voith-Schneider propellers, each 
driven by a Crossley diese! engine of 320 b.h.p. at 
600 r.p.m., to give a speed of 104 knots. 

THE BriTisH TRANSPORT COMMISSION announces 
that an order is being placed with the English Electric 
Company, Ltd., for twenty-two main line, 3300 h.p. 
“ Deltic ” type diesel-electric locomotives for use on 
express passenger services between London (King’s 
Cross), Leeds, Newcastle and Edinburgh. The 
existing “* Deltic ” locomotive, described in our issue 
of November 4, 1955, has been on trial in regular 
service on British Railways since November, 1955. 
Deliveries will begin in 1960, and it is expected 
that by mid-1961 the diesel-electric locomotives 
ordered will be in service in replacement of fifty-five 
main line steam locomotives. The new locomotives 
will each be powered by two 1650 yp igen wed 
“ Deltic” engines; they will have a wheel 
arrangement and will be classified as type “ 5.”” 


Miscellanea 


PNEUMATIC SELECTOR VALVE.—A ten-port pneu- 
matic selector valve which is now being made by 
Martonair, Ltd., Parkshot, Richmond, Surrey, is de- 
signed for simplifying the sequence control in process 
operations. With this valve air can be 
supplied from each of the ten outlets in turn for the 
operation of pneumatic cylinders or relay valves. 

COUPLINGS FOR SMALL NYLON TuBes.—To meet 
the demand for couplings for fractional outside 
diameter nylon tubes, Compression Joints, Ltd., 
Tyburn Road, Birmi , 24, has developed the 
“ Nitex ”” tube nut design compression fitting. With 
this design of fitting the tube is not and no 
special tools are required with its use. fittings 
are also suitable for copper tubes and are available 
in a range of sizes for tubes from ¢in to fin outside 
diameter. 


FILING CABINET FOR DRAWINGS.—A new filing 
cabinet for drawings and tracings made by Lawes 
Rabjohns, Ltd., Abbey House, Victoria Street, 
London, S.W.1, has been designed to give quick and 
easy insertion, location and removal of any drawing 
or tracing, without damage. A vertical system of 
filing is used, and one cabinet will hold about 2400 
40in by 27in drawings, or a greater number if the 
sizes are assorted. 


ERRATUM IN“ METALLURGICAL Topics.””—In 
* Metallurgical Topics,” on page 808, of our issue 
of May 30, an error appeared at the bottom of 
the third column, Under “Sprayed Metal and 
Plastics Coatings,”’ the third sentence should have 
read : “ Zinc protects ferrous surfaces by preferential 
(or sacrificial) corrosion ; aluminium protects ferrous 
surfaces by sealing off the surface with a tenacious 
oxide film from the corrosive environment.” 


Stx-WHEELED Goons VEHICLE.—A_ six-wheeled 
commercial chassis for no more than 15 tons gross is 
now available in the form of the Commer-Uniformer 
10-ton chassis. This is a variant of the 7-ton 13ft 6in 
Commer with a second axle added at the rear, using 
components of the existing vehicle wherever possible. 
he additional axle is not driven, and advantage is 
taken of the considerable margin between the gross 
weight and the legal maximum to place more weight 
on the centre than the rear axle. The revised wheel- 
base is 15ft 7in and the turning circle 71ft. The vehicle 
is powered by the three-cylinder opposed-piston oi! 
engine, driving through a four-speed synchromesh 
box with two power take-off facings : a two-speed 
axle or a fifth gear may be specified as extras. 


TesTING Sarery GLass.—Among the standard 
tests used on “ Triplex ”’ safety glass is one in which 
the * modulus of rupture ”* (flexural stress at rupture) 
is measured. The test specification (A.S.T.M. 
C.158) lays down that the stress in the specimen must 
be uniformly increased by 10,000+1000lb per 
square inch per minute without vibration. We 
understand that the hydraulic equipment used for 
this purpose was designed and made by Keelavite 
Rotary Pumps and Motors, Ltd. in conjunction with 
the “ Triplex ’’ laboratory. The test piece is cut to 
10in by 14in, according to the A.S.T.M. rules, and 
supported on two stainless steel knife edges 8in apart. 
A third knife edge is brought down by a hydraulic 
cylinder to load the glass at the middle. Load and 
deflection are measured. 


PLASTICS TOOLING.—There has now been prepared 
by Shell Chemical Company, Ltd., Marlborough 
House, 15/17, Great Marlborough Street, London, 
W.1, a booklet describing the applications and 
method of use of “ Epikote ”’ resins in tooling appli- 
cations. The epoxy compounds are suggested as 
having the most attractive mechanical and physical 
properties of the various resins available : two grades 
are available, 815 being more easily poured and 828 
having a higher resistance to heat. The properties 
can be further modified by the choice of fillers : 
polyamide or polysulphide compounds are available 
which increase the flexibility and impact resistance 
of the finished product. Of particular interest, 
is that “Aerosil’”’ can be used to obtain a 
thixotropic mix for use as a tool facing, on vertical 
surfaces, or as a cement. The guidance on manu- 
facture of tools is particularly complete, and includes 
a list of the suppliers of release agents, polishes, 
reinforcements, and wax sheet of specified thickness 
that may be needed. 


ELECTRICAL DEVELOPMENT.—Speaking at the annual 
luncheon of the Electrical Development Association 
(E.D.A.) in London, recently, Sir Christopher Hinton, 
chairman of the Central Electricity Generating 
Board, commented on some aspects of the load 
factor of electricity supplies. Because the policy in 
this country was to fupply electricity at all times 
with only small price differentials, the load factor was 
46 per cent, which was lower than in many other 
countries. Therefore, to meet the peak loads, old 
and inefficient stations had to be retained because the 
cost of replacing them could not be justified since 
they were only on load for a relatively short time 
per day. The cost of electricity from the fifty lowest- 
merit stations in Great Britain last year was 1s. 9d. 
per unit. Hence it was very important that consumers 
should be encouraged to adopt equipment with a 
good load factor. Lord Chandos, the retiring presi- 
dent of E.D.A., who replied to the toast of ‘‘ Electrical 
Development,”’ advocated the removal of purchase 
tax from all domestic electrical appliances, since it 
was illogical to applaud labour-saving devices only 
so long as they applied to the factory and office and 
not in the home. Turning to the future, Lord 
Chandos forecast that the, harnessing of thermo- 
nuclear power would take place more quickly than 
scientists were prepared to predict publicly. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southamp Buildings , 
Chancery Lane, W.C.2, 3s. 6d. each. 





FILLING FUEL TANKS 


794,927. October 28, 1955.—FiLLiInGc Devices, 
Delta Motor Research, Ltd., Potton Manor, 
Potton, Bedfordshire. (J/nventor : Otto Anton V. 
Smekal. ? 

The invention relates particularly to filling devices 
used to fill a vessel with two miscible liquids. It is 
of particular value in connection with the filling of 
the fuel tank of a vehicle with a mixture of oil and 








No. 794,927 


petrol. The device shown in the drawing consists of 
an outer funnel A and an inner funnel B, the funnels 
being sealed together. The inner funnel is provided 
with lower apertures C and upper apertures D. The 
device is shown in position with the lower extremity 
of the funnel B passing through a filling aperture of 
atank. The device is provided with three fins H which 
serve to provide passages for air to escape from the 
tank. The apertures D have co-operating inwardly- 
directed baffles as shown. In use, petrol is intro- 
duced into the funnel B from a petrol pump and oil 
is introduced into funnel A. A first mixing takes 
place at apertures D by movement of petrol in the 
direction shown by the arrows and a second mixing 
takes place at apertures C, so that a thorough mix- 
— reaches the lower part of the funnel.—May 14, 
1958. 


POWER TRANSMISSION 


794,956. November 21, 1956.—SuHarr COUPLINGs, 
Brown Boveri and Co., Ltd., Baden, Switzerland, 
The invention relates to shaft couplings for coup- 

ling together a pair of rotor shafts of machines, 

particularly those where large powers have to be 
transmitted, such as in the case of steam and gas 








No. 794,956 
turbines. A ing according to the invention is 
constructed as a coupling, the coupling halves 


being held together bolts, and has shear rings 
one of which is p coaxially around each bolt, 
and lies between the flange halves. As shown in the 
drawing both shafts A and B have at their ends half 
coupling flanges C and D respectively. The coupling 
bolts E arranged uniformly on the bolt circle have 
a diameter smaller than that of the holes in the flange 
halves. Around each coupling bolt and coaxial with 
it there is a shear ring G between the flange halves. 
The shear rings lie in suitable short bores in the 
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flange halves in such a manner that the end surfaces 
of the coupling flanges can be pressed together with 
the desired pressure. The coupling bolts are pre- 
stressed sufficiently for the transmission of the axial 
force, the bending moment and approximately the 
normal power of the machine. The shear rings then 
transmit any torque peaks which may occur. The 
coupling bolts have « clearance in their bores and in 
the shear rings. 

With the coupling described it is possible to 
transmit a considerably larger power with a certain 
external coupling diameter than with the usual flange 
couplings of the same diameter. The coupling bolts 
even when subjected to torque peaks have only to 
withstand their prestressing and are not subjected to 
any shear stress. Since they are fitted into the bores 
with clearance, they can easily be inserted and 
removed, especially as they are not deformed by 
excessive stressing and cannot become stuck due to 
rust. The shear rings take over the function of the 
contact bolts which are usually employed. When the 
coupling has to be dismantled it is only necessary to 
pull each shear ring out of its short bore to the extent 
of half its axial length, whereby any damage to the 
coupling bolts is avoided.—May 14, 1958. 


STEAM GENERATORS 
794,828. April 1, 1955.—STeAM GENERATORS AND 
Hot-WatTer Boiters, Heinrich Vorkauf, Wein- 
heimer Strasse 3, Berlin-Schmargendorf, Germany. 
The invention relates to heated tube walls in steam 
generators or hot-water boilers which are so disposed 
in the combustion gas flow that they are heated from 
both sides. They are frequently used as closed tube 
walls for guide or baffle walls in the combustion 





chamber or as tube panels lying parallel to one 
another and freely crossing the combustion chamber, 
as additional radiant heating surfaces. In the draw- 
ing is shown a collector A, around which combustion 
gases flow and into which the evaporator tubes B 
of a tube wall discharge from below. In the collector 
is a central insert tube C which, on the side remote 
from the tubes B, has a number of apertures D. 
Instead of the apertures, the tube C may also have a 
continuous slot. The mixture emerging from the 
evaporator tubes B flows round and then enters the 
insert tube C through the apertures. From the 
insert tube the mixture is led off to a steam separator. 
As shown in the right-hand view, the insert tube C is 
passed through the bottom plate E of the collector 
A and the collector is mounted in the walls F of the 
gas flue. The intermediate spaces between the tubes 
B can be sealed in the case of a closed guide wall by 
welded-in sheets G. A modified design is also shown 
in the specification.—May 14, 1958. 


794,894. April 12, 1954.—FoRCED CIRCULATION 
WATER Tuse Borers, John Thompson Water 
Tube Boilers, Ltd., Ettingshall Engineering 
Works, Wolverhampton. (/nventor : Gilbert Ashton 
Plummer.) 

The invention relates to forced circulation water 
tube steam generators to be fired by an intimate 
mixture of liquid or gaseous fuel and air and to a 
method of firing such generators. Its object is to 
provide an improved steam generator which does not 
necessitate a large combustion chamber so that the 
overall size, cost and weight of the generator can be 
reduced. Referring to the drawing the boiler com- 
prises a hollow outer casing A of circular cross- 
section having a central aperture B in its upper 
end C within a recessed portion D and a combustion 
chamber E located immediately above the aperture 


C. A cylindrical chamber or gas cooling space F 
is bo by a helical coil G of water tubes and 
extends down from the aperture C to terminate at a 


position short of the base H of the casing. Successive 
turns of the coil G are in contact. The coil within 
the casing is surrounded by an annular space which 
has a series of steam generating tubes J coiled in 
known fashion. The tubes are also located in a 
space beneath the helical coil. A gas outlet or flue K 
towards the upper end of the casing extends radially 
outwards, The external combustion chamber E is 
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provided with burners which may be of known type 
so that substantially complete combustion of the fue! 
used takes place in the external combustion chamber 
and non-luminous high temperature gases pass down 
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No. 794,894 
through the gas cooling space F. The gases then 


pass up between the coiled steam generating tubes J, 
and are withdrawn from the boiler through the gas 
outlet or flue K. The use of an external combustion 
chamber as described enables the volume of the 
cylindrical chamber or gas cooling space F to be 
considerably reduced from that which would be 
required if combustion occurred within the gas cool- 
ing space.—May 14, 1958, 


WORKSHOP TOOLS AND APPLIANCES 


794,826. February 19, 1955.—PorTaBLe Borinao 
MaAcHINes, Buma Engineering Company, Ltd., 
and Austin Patrick Malia, both of the Engineering 
Works, Robson Street, Newcastle upon Tyne: 
(nventor : Austin Patrick Malia.) 

This invention relates to portable boring machines. 
One object of the invention is to provide a portable 
boring machine which is light enough to be carried by 
one man and which in addition to providing for 
vertical boring can be mounted on a workpi for 
boring in a direction parallel to the longitudinal axis 
so as to obtain very accurate mating of holes in 
neighbouring flanges one of which is on the work- 
piece. Another object is to provide means in ship 
repairing whereby the boring of bolt holes in propellor 
shaft flanges, may be carried out in situ without the 
necessity of dismantling the propeller shaft. Refer- 
ring to the drawing the machine base comprises a 
cylindrical portion A which is adapted to receive the 
slidable boring bar casing B in which is mounted the 
rotatable boring bar fed by a suitable feed gear. The 
feed gear is housed in a box C and rotates a nut on a 
feed screw D. The drive is by an electric motor E 
through a grooved driving spindle F. Integral with 
the lower portion of the cylindrical base portion A is 
a right angle bracket G or “ normal bracket,” while 
along the side of the cylindrical portion A of the base 
is a relatively wide plate or bracket H or “ parallel 
bracket ’’ arranged symmetrically about the longi- 
tudinal plane containing the axis of the boring 
machine and the centre line of the normal bracket. 
The brackets G and H constitute the supporting means 
for the machine which can be mounted on either of 
their two faces. The face of the bracket H has a 
detachable packing block shaped to mate snugly 





in adapted 
shaft M.—May 14, 1958. 
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GAS CLEANING 


794,060. October 28, 1955.—MeETHOD OF AND 
APPARATUS FOR ScrupBING Gases, Farben- 
fabriken Bayer Aktiengesellschaft, Leverkusen- 
Ba Germany. 

The imvention ides a method of scrubbing 

gases with liquid, which comprises directing a 

jet of liquid upwardly from a substantially central 

position in the lower portion of a substantially vertical 
scrubbing tower having a closed upper portion, 
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directing a jet of gas upwardly concentrically sur- 
rounding and in contact with the jet of liquid, deflect- 
ing the jets of liquid and gas at the upper portion of 
the tower to reverse the flow of the jets and cause. the 
liquid to flow down the wall of the tower, and rempv- 
ing the gas from the tower separately from the liquid 

a gas outlet surrounding the initial part of 
the jet of gas. As shown in the drawing, a pump A 
feeds the scrubbing liquid through a pipe B to a 
nozzie C, from which it issues in a free jet. The jet 
of ascending liquid spreads out and splits up into 
separate droplets. The jet of scrubbing liquid is 
surrounded and penetrated by a jet of the gases to be 
scrubbed. These gases also enter at the lower end 
of the scrubbing chamber through a supply pipe D 
surrounding the liquid supply pipe. The jet of 
mixture, consisting of liquid and gas, ascends in the 
scrubbing chamber E and is deflected by 180 deg. 
surfaces F, at the upper end of the chamber, which 
preferably merge into a central downwardly directed 
point G. The maximum scrubbing effect is thus 
obtained. The liquid and gas then flow down the 
walls of the tower. The liquid collects in the sump J, 
while the scrubbed gases are discharged through an 
outlet pipe K. Any solids in the sump can, if desired, 
be removed by means of a sludge pump L. The 
pump A also extracts liquid from the sump through 
intake pipe M.—April 30, 1958. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


DOMED METALLIC BURSTING DISCS AND 
BURSTING DISC ASSEMBLIES 


No, 2915 : 1957. Price 6s. The first section of this 
new standard specifies requirements for the metal 
foil of which bursting discs are made. Ten preferred 
metals are listed—ranging from aluminium, austenitic 
stainless steel and copper through gold to iron alloy. 
Test requirements are specified in an Appendix, 
and there is a full-page diagram of a “ test holder.” 
In the second section, dealing with bursting discs, 
a table sets out the number of discs to be tested out 
of batches ranging in quantity from three to eight 
discs at one end of the scale and from 1001 to 10,000 
at the other. Full test instructions are specified. 

Subsequent sections deal with disc holders and 
with vacuum supports. The adoption of a coding 
system is specified with the object of preventing the 
inadvertent fitting of an incorrect bursting disc. 
Other items dealt with include the marking of 
holders, packaging and identification of bursting 
discs, and the identification of vacuum supports. 
It is pointed out that this standard should be read in 
conjunction with the appropriate clauses of B.S. 1500 
(Provisional) “ Fusion-Welded Pressure Vessels for 
Use in the Chemical and Allied Industries * (par- 
ticularly those clauses relating to the relieving 
capacity of safety devices). 


STIFFNUTS (UNIFIED THREADS) FOR 
AIRCRAFT 


Nos. 2A.125-2A.168, 2A.180, 2A.181, 2A.186, 
2A.187, 2A.192, 2A.193, 2A.200 and 2A.201 : 1958. 
Price 12s. 6d. These “aircraft” series British 
Standards have been revised to introduce require- 
ments for sizes of nuts with threads below tin UNF. 
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An important feature of the publication is a 
reclassification of the nuts according to the ting 


en ee lows :-— 
—75 deg. to +425 deg. Cent., corrosion-resisting 
steel nuts, silver-plated; —75 deg. to +200 deg. Cent., 


steel and corrosion-resisting steel nuts, cadmium- 
plated ; —75 deg. to +125 deg. Cent., aluminium 
alloy, brass or bronze nuts 


As in the first edition of the standards, provision is 
made for hexagon nuts, anchor nuts and stripnuts. 
The standard contains nineteen tables, and each is 
shown in conjunction with fully annotated line 
drawings. 


STEEL ROLLER CHAINS AND CHAIN WHEELS 
FOR AGRICULTURAL AND SIMILAR 
MACHINERY 


No. 2947 : 1958. Price 5s. The chains specified 
in this publication can be geared with wheels made 
for the malleable iron detachable link chains specified 
in American Standard A.S.A.—B.29.7—1954. It 
deals with a range of steel roller chains allied to the 
long pitch chains given in B.S. 288, “ Steel Roller 
Chains and Chain Is.”’ It specifies requirements 
for : dimensions, tolerances, non-destructive proof 
loads to which the product must be subjected, 
destructive minimum breaking loads for samples, and 
marking. Other requirements relate to chain attach- 
ment plates and to chain wheels. 


DIESEL ENGINES FOR GENERAL PURPOSES 


No. 649 : 1958. Price 5s. The extensive develop- 
ments which have taken place during recent years 
in diesel engine manufacture, and the greatly increased 
use of diesel power in industry, have made necessary 
a revision of the specification for diesel engines for 
general purposes, which was last revised soon after 
the war. The new edition now published is narrower 
in scope than its predecessors, because there are now 
separate standards for rail traction diesels and tractor 
engines, and it concentrates on stationary diesel 


engines. 

An important change in the revision is that the 
basis of rating has been simplified ; the previous 
twelve-hour rating has been replaced by a continuous 
rating. Derating formule for altitude and tempera- 
ture have been extended to include pressure-charged 
engines. Two classes of governing are now specified 
and the test requirements have been amplified. 

The standard includes guidance on engines for 
diesel-electric generating sets. Limits are specified 
for cyclic irregularity and, in the case of alternator 
sets which may be parallel with others, for angular 
deviation. Appended to the standard are catalogues 
of information which should be supplied by the 
purchaser when making an inquiry or ordering, and 
by the manufacturer when tendering. Another 
appendix gives a rapid method of estimating the site 
rating of an engine to provide a given electrical output 
from a generating set. 


VOLTAGES FOR A.C. TRANSMISSION AND 
DISTRIBUTION SYSTEMS 


No. 77 : 1958. Price 3s. This further revision of 
the old-established B.S. 77 has been published mainly 
because of the ——— in the organisation of the 
electricity supply industry in the United Kingdom 
since the last edition appeared ; the scope of the 
standard has been extended to cover industrial systems 
as well as public supply systems. The new edition 
is in close agreement with Publication 38 of the Inter- 
national Electrotechnical Commission, particularly 
as regards the upper voltage limit associated with each 
system voltage, upon which the design of much elec- 
trical equipment depends. Only 415/240V is now 
recognised as standard for three-phase, four-wire 
distribution systems. The number of standard volt- 
ages above 1000V has been reduced, but 330kV and 
380kV have been added to the list. Preferred voltages 
for new installations are clearly indicated. 


MEASUREMENT OF SMOKE EMISSION FROM 
INDUSTRIAL BOILERS 
B.S.I. COMMITTEE’S FIRST REPORT ON 
CONTROL OF INDUSTRIAL SMOKE 


No. 2978 : Part I. Price 5s. The first report has 
now been published of the work of the B.S.I. Com- 
mittee which has been investigating the extent to 
which smoke from industrial boilers can be reduced 
by good practice. The report, covering medium 
capacity coal-fired water-tube boilers with travelling 
grates is published as Part I of this new British 
Standard. The next part of this standard to be issued 
will be concerned with shell boilers fired by various 
kinds of mechanical stokers. The report which has 
just been published is expected to be of value to factory 
management and to local authorities in helping them 
to achieve a good standard of smoke eontrol and 
— with the law under the terms of the Clean 

ir Act. 

To obtain the material on which this report is 
based the B.S.I. Committee carried out tests on four 
water-tube boilers of modern design, known to be 
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well operated, at a brewery, a paper mill, a chemical 
works and a colliery. Detailed records were kept of 
smoke emission from each of these plants over 
periods of from five to nine weeks. A résumé of 
results for each of the four boilers is given in the form 
of a table. There are notes on frequency of soot 
blowing ; on smoke emission during overload, rapidly 
changing load, when lighting up and bringing up to 
load, and during mechanical breakdowns. The final 
conclusion is that “ from the figures collected in this 
report, it would appear that average emissions of dark 
smoke in excess of six minutes per shift per boiler can 
normally be avoided in water-tube boilers with 
travelling-grate stokers within the size range 30,000 Ib 
per hour to 50,000 Ib per hour.”’ A helpful section 
at the end of the report lists factors influencing 
smokeless combustion on travelling-grate stokers. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the Time and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


To-day, June 6.—BRIsTOL AND WEST OF ENGLAND BRANCH : 
Grand Hotel, Broad Street, Bristol, Annual General Meeting, 
7.45 p.m. %& Liverpoot AND District BRANCH : Liverpool 
Engineering Society, 9, The Temple. 24, Dale Street, Liver- 
pool, 2, Annual General Meeting, 6.30 p.m. ye STOKE AND 
Crewe Brancu: Grand Hotel, Hanley, Stoke, Annual General 
Meeting, 7.30 p.m. 

Mon., June 9.—CENTRAL LONDON BRANCH : White Hall Hotel, 
Bloomsbury Square, London, W.C.1, Annual General Meeting, 
6.30-p.m. % NortH West LONDON BrRaNcu : Century Hotel, 
Forty Avenue, Wembley Park, Annual General Meeting, 
7.30 p.m. 

Tues., June 10.—PORTSMOUTH BRANCH : Wiltshire Lamb Hotel, 
Portsmouth, Annual General Meeting, 7.30 p.m. ¥& YorRK 
Brancu : “ Georgian House,”’ Blossom Street, York, Annual 
General Meeting, 7.30 p.m. 

Wed., June 11.—BIRMINGHAM BRANCH : ogy ee Exchange 
and Engineering Centre, Stephenson Place, Birmingham 2, 
Annual General Meeting, 6.30 p.m. ¥& BRADFORD BRANCH : 
Midland Hotel, Bradford, Annual General Meeting, 7 p.m. 
%e Havirax Brancu : Crown Hotel, Horton Street, Halifax, 
Annual General Meeting, 7.15 p.m. %% LUTON BRANCH : 
Luton and Dunstable Chamber of Commerce, George Street 
West, Luton, “ Slot Insulation from the Inside (Class ‘ E *),”’ 
R. A. Joseph, 8 p.m. 

Thurs., June 12.—SouTH West LONDON BRANCH: “ Prince of 
Wales ’’ Hotel, Wimbledon, S.W.19, Annual General Meeting, 
7.15 p.m. 

COMBUSTION ENGINEERING ASSOCIATION 

Wed., June 11.—Grand Hotel, Charing Cross, Glasgow, C.3, 
“A Survey of Boiler Cleaning Methods,” 10.30 a.m.; “A 
— of Space Heating Systems,’’ G. H. Buckle, 

.30 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Tues., June 10.—Great George Street, Westminster, London, 
S.W.1, Annual General Meeting, 5.30 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 
Thurs., June 12.—1958 Lord Westwood Memorial Lecture : 
Manson House, 26, Portland Place, London, W.1, ** Engineer- 
ing Design—The Background and Basis of Contemporary 
Life,”’ H. Clausen, 6.30 p.m. 


INSTITUTION OF PUBLIC HEALTH ENGINEERS 

Fri., June 13.—Caxton Hall, Westminster, London, S.W.1, 
Summer Meeting; Annual General Meeting, 4.45 p.m. 
“* Hogsmill Valley Works of the Hogsmil! Valley Joint Sewer- 
age Board,”’ 6 p.m. 


ROYAL INSTITUTION OF GREAT BRITAIN 


Wed., June 11.—21, Albemarle Street, London, W.1, ** Drilling 
Deep Holes into the Earth,’’ T. H. Gaskell, 9 p.m. 


ROYAL SOCIETY 
Thurs., June 12.—Burlington House, Piccadilly, London, W.1, 
“The Nature of the Cosmic Radio Sources,"’ M. Ryle, 4.30 
p.m. 


Advanced Engineering Courses 


The Design of Industrial Experiments. INSTITUTE FOR ENGINEER- 
ING PRODUCTION, UNIVERSITY OF BIRMINGHAM, “ Southfield,’’ 
16, Norfolk Road, Edgbaston, Birmingham, 15. Residential 
executive course. Monday, June 30 to Friday, July 4. Fee 


thirty guineas. 


Control and Instrumentation of Reactors. Reactor SCHOOL, 
ATOMIC ENERGY RESEARCH ESTABLISHMENT, Harwell, Berkshire. 
Monday, October 6, to Saturday, October 11. Fee twenty-five 


guineas. 


Standard Reactor Scheol Course. Harwett Reactor SCHOOL, 
ATOMIC ENERGY RESEARCH ESTABLISHMENT, Harwell, Berk- 
shire. The first six weeks of the course, commencing Sep- 
tember 1, will be held jointly at Birmingham, Bradford and 
Salford Colleges of Advan Technology, the remaining part 
of the course, commencing October 15, will be at Harwell 
Reactor School. The course finishes on D ber 23. Fee 
£250. 





Statistical Quality Control and Acceptance Sampling. COLLEGr 
oF TeCHNOLOGY, Gosta Green, Birmingham 4. Three-week 
course, commencing Monday, September 8. The first two 
weeks will be devoted to the general principles and procedures 
involved, and the final week wil! be devoted to lectures by 
specialists from industry and to visiting the works of firms 
employing quality control. 
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LEAD, TIN, ANTIMONY 
and their alloys 


Solder, Solder Wire 
Antifriction Metal 
Pig Lead 


We are also 


Antimonial Lead 
smelters, refiners & 


buyers of secondary : Gable Alloys 


materials 


al, 


ASSOGIATED LEAD MANUFACTURERS LIMITED 
SMELTING & ALLOYS DEPARIMEN]I ifs / \/ j i 


SE, I14 GRESHAM ST., LONDON, E.C.2 
TELEPHONE: MONARCH 44 
Mf 


|! al’; CRESCENT HOUSE, NEW( 
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HEAT 








TREATMENT 





Capacity for case-hardening is now available in 
the most modern heat creatment plant in London 


Gas or pack carburising with full metallurgical 
control over all operations 


up to 36° dia. plus wide experience in the 


control of distortion 





all. descriptions 
in alloy and Carbon Steels 


(all heat treatment facilities) 


Flame-hardening of gears up to 10 ft. dia. with 


x Gleason quenching press equipment for pieces 


latest electronically controlled equipment 








ENGINEERING COMPANY LIMITED 


HYTHE ROAD, WILLESDEN, N.W.10 


T. S. FORSTER & SONS LTD E.N.V, 
FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
—— pee Steen Telephone: LADbroke 3622°3°4:°5°6 


FLEx,pBiILITy 


In the countless applications involving transmission of fluid under 
pressure and temperature there is a component to suit every type 
of installation. A complete range of flexible metallic tubing and 
bellows in many metals and alloys, with unions, is at your service. 























Every up-to-date pipeline designer 

uses “ POWERFLEX” Expansion Joints, 
incorporating stainless steel bellows of 

“ MULTI-PLY ” construction—unequalled 
for maximum strength and flexion. 


Compact—Reliable—Economical—Efficient. 


[ POWER 


TUBING COMPANY Lr7o.. 
Makers of Reliable Flexible Metallic Components for over half a_ century 












* 
saad 





ee — NE DERBY WORKS - VALE ROAD -: LONDON, N.4 
2 7 2 le: ! ‘ rams : 
al @ | a as Jay" Tele: STAMFORD HILL 6696 G METALFLEX, EASPHONE, LONDON. 


























OIL FIRED 
|. BOILERS 


We Guarantee 


134 to 14 per cent 
CO, with Shell smoke 


number 4 or less. 





Schieldrop «co..1 


STOTFOLD, BEDS. Tel. 414 (3 lines) 
BM) 



































OVERHEAD - TRAVELLERS + ELECTRIC GOLIATH 
=| | MARSHALL 3 
< ° ' * 
“| > FLEMING =: |: 
9 

be bd s z 
wn 

O i 
VU m 
Oo > 

DELLBURN WORKS MOTHERWELL-:SCOTLAND 

— Telephone: Motherwell 50 Telegrams : ‘Deliburn” Motherwell oO 
LOCO STEAM : ELECTRIC GOLIATH «+ TRAVELLER 














PRESS BRAKES 
AND PRESS 
BRAKE TOOLS 


® For forming sections in all metals, in all 
thicknesses, up to 20ft. wide Bronx 
Press Brakes are faster and more 
versatile than folding machines 
and can be tooled for 
punching, shearing and 
notching. Of exception- 
ally massive design and 
construction — with 
guaranteed unbreakable 
fabricated solid steel 
frame — an outstanding 
advantage is their ability 
to take heavy overloads 
at bottom of stroke 
without deflecting the 
frame. Range of sizes 
from 20 to 1,000 tons 
pressure. 









No matter what make 
of Press Brake you 
use, our FREE TOOL 
SERVICE is at your 
disposal. Please send 
for our explanatory 
leaflet. Large stocks 
of tools are held for 
immediate despatch. 


BRONX ENGINEERING CO. LTD., LYE, WORCS. Telephone LYE 2307 & 2308 


LONDON & S. OF ENGLAND AGENTS: W. E. Norton (Machine Tools) Limited 
Grosvenor Gardens House, Grosvenor Gardens, London, $.W.| TATe Gatlery 0633/4. 
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Schieldrop 










yee — PROFIT can be slipping 

yoo ers if you don’t 
make raw materials 
you’ve toed paid rather highly 
for. For example. It is always 
worth while looking again at any 
of your processes to see whether 
they can be run at a lower tem- 
perature. Our experience is that 
many can be, without loss o vb on 

duction, and occasionally even with an improved p 

That’s one side of it: keeping temperature down to the minimum. The other side 
is to see whether you can’t raise the temperature of your processing medium or of 
your material to be processed for no extra cost. Again, our experience etc., etc. 

It seems only common sense to exploit, in as many ways as possible, the same 
quantity of heat. There can be various ways of doing it, sometimes by the installa- 
tion of a quite simple heat exchanger whose capital cost is rapidly recovered in fuel 
savings and in shorter processing time. 

A good example of what we’re driving at is the Spirax Flash Vessel. Where its 
use is possible, we never have difficulty in getting its installation agreed. 

If there is a difficulty, it is in finding the opportunity to point out to steam users 
where they can achieve cumulative savings with no trouble and for low initial cost. 

From there it is but a short step to considering how else waste heat can be 
turned to profit. 

If you have doubts as to whether you’re spending any money like water, we'll be 
happy to try and turn your waste into liquid assets. ; 

And if we don’: think it is possible, we'll say so. No point in wasting your time 
or ours. 


Spirax-Sarco Ltd 


Please comment on the profitable use of 


waste heat exchangers for 


Please send details of flash steam recovery. 


NAME 
ADDRESS 


EG658 


Spirax-Sarco Ltd. Cheltenham, Glos. Phone: Cheltenham 5175-78 
London: 28 Victoria Street, SW1 Abbey 6101-3832 
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upakone THIS IS THE 


pat ak E 
FITTINGS mp Varves/ APPOINTED DAY 


HIGH QUALITY WITH 
MAXIMUM EFFICIENCY 


Seeieocah The Clean Air Act 


New = lified design incorporating che 
hight cient “Supakone’’ Joint—ob- * e 

tain “ty as a simple shut-off valve or as a NO W F 

medium control valve. Standard valves, {is in orce 


both straight through and right angle types 
are suitable for hydraulic working pressures 


























ARE YOU/GUILTY ? 


For greater combustion efficiency and to comply 
fully with the Act, insta! 


up to 10,000 Ibs. per sq. in. at n | - 2 
seatuve~—tadiesdualty tested to 15,000Ibs. D.S.I.R. Fuel Research Station 


per sq. in. hydraulic. We also manufac- SMOKE ELIMINATORS 


ture a neat well designed valve suitable for 








controlling gauge circuits or small hydraulic 
installations _— at pressures up to ern. as ee teen. Ganen ne 
2,000ibs. per sq. in. hydraulic. 


For details apply to THE LICENSEES 
LTD LYNWARD ENGINEERING CO. LTD. 


Office: 180 Brompton Road, London, S.W.3. Tel: Kensington 1701 
Works: 136/140 Bramley Road, London, W.10. Tel: Ladbroke 0326 


Manufactured by 


KAY & CO. (Engineers) 
BLACKHORSE STREET +- BOLTON <« LANCS. 
Tel: Bolton 197 Grams : Supakone Bolton 











Spraycone 
f Fan jet 


INDUSTRIAL USE. 


Steel Mills are an important field 
of engineering. Equally important 
is the choice of Spray Nozzles for 
descaling, cooling, rinsing, etc. 






HYDRAULIC LIFTING AND 
TRAVERSING JACKS, 
“LOCOMOTIVE” TYPE WITH 
SECURITAS RAM LOCKING NUT 
CAPACITIES 10 to 50 TONS. 


OUNGS' = 
(LIFTING APPLIANCES tl 







Our large range of nozzles ensures 
the right nozzle for the job. 












Send us that spray problem to-day. 






Write for 
list No. 
E/1001/2. 





Waste FoR Ar 
eaTavoout 








CROFT ST-WIDNES - ENGLAND 





RYLAND STREET WORKS, BIRMINGHAM, 16. Tel: EDGbaston 3508-9 Grams: OLDENS B’HAM 
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In any capacity and in almost all in- 
dustries, MORRIS Cranes are world 
renowned for their RELIABILITY, their 
EFFICIENCY and especially for their 
low maintenance cost. 


For those of our customers who are in 
urgent need of a crane in the smaller 
capacity range, we can offer 8-12 weeks 
delivery for our standard crane (with 
totally enclosed ball-bearing crab) up to 
10-tons capacity, maximum span—50 feet. 


NO FINER CRANE IS OBTAIN- 
ABLE ANYWHERE. 


| MORRIS CRANES 


FOREMOST FOR SAFETY SINCE 1884 
Why take a chance? Invest in a Morris and be sure 


HERBERT MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND. : 





Telephone: Loughborough 3123 
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chese efficient counting instruments which Ensures safe 


will show 
your output at a glance. storage, careful 
B. & F.CARTER&CO.LTD. soe 


maintenance of 

BOLTON 3, ENGLAND ” 
‘Phone: BOLTON 4344 g lines) 
“Grams: BRAIDERS, TON 


precision tools, 
attachments, 


measuring 











Cara equipment, etc. 
TRADE Smedley MARK 
Gives complete 
PAN GRINDING MILLS accessibility to all 
equipment resulting 


in faster changeover 





PROV. PAT. 9828/56 and machine 
setting. 


produced by 
the specialists 
in precision sheet 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


i REGD. T , iE 
Smedley Brothers. I’: 


a; | VERSATOO 


Sion CABINET 
SIRRON | = | gs al 


Diesel 
Enqines 
Main Propelling 


Diesel Engines W. PINDER & SON LTD. KING. ST. ‘PETERBOROUGH 


Pi78 





metal work 












































aan 


L sides He ee 





in powers up to 





1,200 H.P. ee 
THE NEWBURY . Waste Heat Kecovery Plant 
DIESEL CO. LTD. Specialists in the design and construction of Steam-Raising 


NEWBURY, BERKS Plant, utilising waste gases, in the Gas, Chemical and Ceramic 

: Industries; also the Iron and Steel Industries. Heat-Recovery 
from internal combustion engines and similar prime movers in 
Land and Marine Installations. A direct method of saving fuel. 


SPENCER - BONECOURT - CLARKSON LTD 


28, EASTON STREET, LONDON, W.C.1. TEL: TERminus 7466 








oa = 
ee ee : 










FURNACES METAL SPINNING ovr sPeciatity 
fer (HYDRAULIC AND FLOW TURNING) up to 7ft. 6in. dia. 
STRESS GENERAL SHEET METAL WORK 
POWER PRESSWORK ty 
—e ARC & OXY-ACETYLENE WELDING 





DEEP DRAWN PRESSINGS 
SHAWE METAL SPINNING WORKS 


Swinton Street, King’s Cross, London, W.C.| 
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Steel Castings... || 


* 
x3 
No 


Eccentric shaft housing, weight 30 tons 


For all branches of engineering 


Fy 


_@3 


The Darlington Forge Ltd 


DARLINGTON 














THE MORGAN CRUCIBLE COMPANY LTD. 


BATTERSEA 


Tel: 


BAT. 8822. 
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CRANE 





MORGANITE WHEEL FLANGE LUBRICATION 


CHURCH 


ROAD, 


LONDON, 


... for cranes and locomotives 


Wheel flange wear caused by lateral and yawing motion, and 
sharp track curves, can be greatly reduced with the Morganite 
Flange Lubricating Rod. 

This gives mcreased wheel and rail life which means—less main- 
tenance — lower cost— plus smoother and quieter running. 


MORGANITE WHEEL FLANGE LUBRICATION 


is confined to wheel flange only 

— no loss of tractive effort. 
is permanently applied 

— available the whole time required. 
is unaffected by rain, dirt and heat 

— long lasting. 


is economical to install and maintain 
— the simple answer to flange wear. 


for further information, please write for illustrated literature—or better still 
—for one of our technical representatives to call. 


WAX) LO7.N hs 


Of Battersea 





S!W.11. 
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THE SPIDER makes the drawing out of its 
stronger-than-steel flimsy filaments look 
simple. Yet many factors such as tension 
are critical in filament drawing, and to the 
manufacturers of synthetic yarns may present 
difficult problems. In the drawing of “Terylene’ 
multi-filament yarns, hot pin shells are used to 
heat the yarn and at the same time build up the 
right tension to ensure stable drawing. 


To obtain a uniform low-friction matt surface, 
these pins, used by I.C.I. Ltd., were 
‘Fescol’-ised in chromium. 


If you would like to know more about the ‘Fescol’ 
process—twrite for publication £8 


FES(() BRANCH WORKS AT PORT GLASGOW, HUDDERSFIELD AND BROWN 
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| | a4 fl 
i} \ / | | Ferranti Ceramic to Metal Seals have been developed to overcome the 
y| | limits imposed upon valve performance by the use of conventional glass 


to metal seals. They perform so successfully that uses are apparent in 


GC E R A M I C T 0 M E T A L S E A L S other fields, particularly as terminals for vacuum and pressure vessels 


operated at elevated and sub-normal temperatures. 


CHARACTERISTICS 


Operating Temperature .s.s+.-INtermittent 700°C maximum 
continuous 300°C - 450°C dependent on atmosphere. 

Operating Pressure.. ..+++:..e2eat least 100 atmospheres, depending on direction of 
compression. 

Mechanical Strength..................shearing force = 2,500 Ibs per square inch of seal area. 

Electrical Insulation..................breakdown voltage in air is greater than 24 kV per 
inch of ceramic between seals. 

Leakage Resistance .10!3 to 1015 ohms, at room temperature between two 

(Typical) metal rings separated by 0°3” of clean ceramic surface 

on a seal 0°440” in diameter. 


High Frequency Performance......loss of 56 watts when 1 kW C.W. is passed through 
(Typical) a seal incorporated in a ceramic-filled X-band circular 
wave-guide. 





APPLICATIONS 


The mechanical and electrical properties listed above suggest a wide variety of uses, a 
few of which are given below:- 


Microwave and ordinary valve envelopes. 

Semi-conductor envelopes. 

Terminations for single and multicore cables. 

Terminals and leads for vacuum and pressure vessels in atomic energy projects. 
Thermocouple seals for furnaces. 


PIG PRT 





FF IAI 















UMOCHROM 


For the reproduction of EXACT colour drawings. 












The needle sharp point of the Mars-Lumochrom pencil 
gives a precise drawing of great smoothness and 
superb colouring. ll the range of 24 colours are 
water-proof and smudge-proof, and are ideal for the repro- 
duction of photo-prints. 


















@® MARS-LUMOCHROM (patented) 2618-2642 = 24 colours 
@ MARS-LUMOCHROM-TECHNICO (pat.) 1005 = 13 colours 
@® MARS-LUMOCHROM Fefill Leads 1915-1929 = 13 colours 










Obtainable from all Stationers and Drawing Office Suppliers. 






Trade enquiries to: 
J. S. STAEDTLER LTD., 
83 Copers Cope Road, Beckenham, Kent. 


(BECkenham 5023—7 lines) 
Pencils made in Bavaria since 1662. 
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The mark of excellence 





For many years the 






characteristic name plate on 
CAV products with the 
familiar CAV trademark 
has been universally 


accepted as a symbol of 





excellence based on unequalled 


by superlative service 








The World’s Leading Manufacturers of 


FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3 


4aP 878 





experience and backed - 
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HYDRAULIC 
GEAR PUMPS 


tit wyypttititiji typi ty thy 
“UY i JE. 


GLIPI7 7 





Robust.....Reliable..... Efficient 


e Compact, practical design. e Attractive prices. 
e@ Special renewable wear plates fitted. 
@ Suitable for pressures up to 1500 lbs./sq. in. 


e@ Available in 8 different sizes, for foot or flange 
mounting, each a complete pumping unit. 


e Also available complete with power-take-off unit and 
control lever. 


an organisation with half a century of experience of 


Every Norga unit is backed by Angus specialists, and 
the manufacture of precision gears and pressure seals. 





PPPS SSS & © Se OS OH A OS OS Lede | 









a 
H To George Angus & Co. Ltd., Gear Divisien, Prince Consort Road. 
& = Hebburn on Tyne. 
p ssh " ie $ Please send me details of your new Norga Hydraulic Gear Pumps. 
FOR FViL 
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Mit 


MACHINING OPERATIONS 
Optimetric ‘S’ Type Snout and Line Boring — Auto- 
Facing Chuck Model matic Surfacing — Face Milling 


— Turning — Drilling...all at 


boring valve seat at 
one setting. 


Messrs. Massey-Harris- 
Ferguson Ltd. 













A 


Sm ; 


poems 


SoM 


nm 


gC 


i 
' 
' 





SEND FOR 
CATALOGUE NS 





Kearns 
‘S TYPE 


"OPTINETRIC 


BORING MACHINE 


—almost a workshop in itself 


* OPTIMETRIC is the registered trade mark of 
Kearns system of optical measurement fitted as standard 


to all Kearns Horizontal Tool Room Boring Machines. 





H. W. KEARNS & CO LIMITED BROADHEATH near MANCHESTER 


KSG5 


L 
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DELORO | STELLITE FOR PUMP SEALS, 
Mitont di SLEEVES AND SHAFTS 


Faced or solid components 
supplied by all leading makers. 































THE ANSWER TO WEAR PROBLEMS CAUSED 
BY ABRASIVE AND CORROSIVE CONDITIONS 






























































DELORO STELLITE LIMITED - HIGHLANDS ROAD - SHIRLEY - SOLIHULL - WARWICKSHIRE 
DELORO STELLITE DIV. OF DELORO SMELTING & REFINING CO. LTD. BELLEVILLE > ONTARIO - CANADA 


AD. No. 26§ 
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Model SOB. Two stage semi-auto- Model 2. The famous spray gun 
matic stationary compressor — that excels in every significant 
supplied complete with air receiver detail 


AIR INDUSTRIAL DEVELOPMENTS LTD 
AIDSPRAY WORKS: SHENSTONE: NR. LICHFIELD: STAFFS: ENGLAND 
Phone: Shenstone 341/5 Grams: Aidspray, Shenstone 
CANADIAN OFFICE: 4 Lailey Crescent, Willowdale, Ontario. BA 1.2677 








automatic stationary compressor — 
supplied complete with air receiver 


ENGINEER 


THE 


A:|-D 


equipment 


makes a 
Wie) ale Mme) 


difference 





Spray-painting and compress- 
or equipment designed to do 
a specific job does that job 
better, cheaper and faster. 
Recognising this, A. I. D. 
technicians have developed a 
range of equipment best 
suited to serve the many re- 
quirements of industry. 

For instance, there is special 
equipment for spraying pre- 
servatives, special equipment 
for applying paint and fine 
finishes, special equipment 
for spraying sound-deaden- 
ing materials and under- 
coatings. AID. make 
everything behind the gun, 
too, from compressors right 
through to complete spray 
booth installations. Com- 
prehensive service is always 
as near as the ‘phone at your 
elbow. Literature and valu- 
able technical assistance is 
yours for the asking, of course. 





- d 


Model 10B. Single stage semi- Model 7. A spray gun of supreme 
achievement in precision, balance 
and control 








: HYDRAULIC 
i kee wale). ie 


Hydraulic Conversion of Existing Presses 
and Plant from Water to Oil 


|. Cylinders re-designed as required. New Hydraulic Pipework, 
Valves and Fittings, piped up to specially designed circuit 
diagrams. 

2. Control Panels, operating desks and structures designed, 
manufactured and assembled ready for instalation. 








3. New Hydraulic Presses, Plant and Machinery supplied and 
installed with complete self-contained Hydraulic Equipment. 


Send your enquiries to:— 


RHODESIGILL « co. cro. 


212 Wellington Street, LEEDS, !. Phone: LEEDS 20104/5 
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WELDED STEEL PLATEWORK | 


in 4” to }° thick Mild Stee! 


PRESSURE VESSELS 








CYCLONES 











BEDPLATES 


THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 











Consult 


FILTON 


for ROTARY UNIONS 


(Patented) 


USED ON AIR, STEAM, 
WATER, OIL &c. 

FOR LEAKPROOF FLUID 
TRANSFER TO ROTATING 
MACHINERY 
SIZES }’—3” BSP 
SPECIALS UP TO 6’ BORE 


FILTON LIMITED 


Clapham Street, Leamington Spa, 
WARWICKSHIRE 


Telephone Spa 8/ 11/2 














ELTRON 
FOR ELEMENTS 


AIR, OIL or WATER 





INFRA-RED OR OVEN HEATING 


ELTRON (LONDON) LTD., 
STRATHMORE ROAD, CROYDON 
Telephone : Thornton Heath 186! 























DDE MA EOE RDO 
SIMS & JEFFERIES 
IPSWICH ENGLAND 


RANSOMES 








THE DALAI LAMA’S PALACE, TIBET 





Wonders of the World 


pea by the fifth Dalai Lama, the construc- 
tion of this imposing palace at Lhasa was 
commenced in the seventeenth century. The 
Dalai Lama died before it was completed and 
his death was concealed from the populace by 
the regent for some sixteen years. Surmount- 
ing the palace are golden-roofed shrines of 
deceased Dalai Lamas. Thousands of pilgrims 
still bring gifts to the present ruler and the 
palace is said to store rich treasure. 
The Wonders of the Modern World will be 
chronicled by posterity and will reveal the 
indispensable contribution of steel tubes to 
these achievements. 





Por Steel Tubes and Steel Tube Fabrication 


HEAD OFFICE: GREAT BRIDGE - TIPTON - STAFFORDSHIRE 
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NUMBERING., METAL 
TTT) aD NUMBERING 


MACHINES 



















NUMBERING 
HEAD for METAL 


Consecutive and 
Repeat actions 


Power, Fly, Hand or Pneumatic Presses and similar equipment 


It is used for marking Aircraft components with reference numbers, 
part and drawing numbers, date of manufacture, inspection mark for 
marking Shells, Bombs, Cartridges, Engine Parts, Motor Car, Motor Cycle, 
Cycle, Wireless, Electrical, Clock, Watch and other instrument parts in 
all materials. Checks, Labels, Name Plates, Pidgeon Rings, in fact, any 
article which requires an identification mark. Massed produced articles 
can only be satisfactorily identified by individual reference number. 


W. LETHABY « C° L’?? 


LEDA HOUSE, 124-132 CLERKENWELL ROAD, LONDON, E.C.1 


Telephone: Terminus 1/104 (3 lines) 
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Steel Sheets | 


HOT ROLLED STRIP MILL SHEETS 

HOT ROLLED STRIP MILL PICKLED & OILED SHEETS 
COLD REDUCED BRIGHT STEEL SHEETS OILED IN 

GENERAL PURPOSE AND FULL FINISH GRADES 

IN DRAWING AND EXTRA DEEP DRAWING QUALITY 


SHEARING CAPACITY UP TO }" THICK 





an 
ee" = ee w,, 
oe % 


aCCREDITEO 


5 “* 
“ter stocano’? 
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7 


Yhe Hughes - Johnson J ngs Lt Light Metal Argings Le 
Langley Gieen, B Oldbury - Bumingham 
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Men who work at 
PRESSURE 





know the value of 
reliable and 
accurate 


VALVES 


Automatic plate and disc valves 
are our particular concern. It's 
astonishing how many different 
versions of these vital components 
we have produced in the last seventy 
years. Our experience is unique— 
and is at your service. 


Your valve problems are 
our business 


THE 


Mini LI Gav AL VE: 


COMPANY LIMITED 


BIRKENHEA 











UIMYYO ISIONOUNA ..03IV3S*1W3HI. 319Va a 


2) 


H 
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TURQUOISE OF COURSE! 


Turquoise pencils are famous for:— 


a SMOOTHNESS Millions more tiny graphite particles are 
compacted into every length of Turquoise lead. This 
gives perfect silky smoothness without flaws and 
means swift, effortless work, saves time and energy. 


BLACKNESS Lines drawn with a Turquoise are always 
crisp and uniformly black due to wonderful 100% 
Electronic Graphite which guarantees maximum density. 


STRENGTH The compact lead that results from this 
100 % Electronic Graphite will take a needle point 
and hold it under great pressure. Saves annoyance 
and frequent sharpenings. 


~ DURABILITY Turquoise lead is so compact that the 
longest line remains uniform in width and blackness 
yet will rub out without trace if required. 


GRADING Turquoise pencils are obtainable in 17 
grades—from 9H to 6B—reliably and uniformly 
graded and thoroughly checked. 


ALSO AVAILABLE 


* Turquoise drawing leads 
2B to 6H i 


drawing pencils 


TOTTENHAM + N.1I7 













T20A 


EAGLE PENCIL COMPANY + ASHLEY ROAD - 
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Or anathep 10,000 sets he sai 


... and with me at my wits’ end to know where to store 
existing stocks without asking for another stores building... 
Then we spoke to I|.T.D. about it and they showed us 

@ thing or two. By using one of their Stacatrucs 

we not only moved things in bulk but by vertical stacking 
we used all the top space in our existing stores 

and that virtually paid for the truck. 

Other benefits included much simpler inventory control 
and less traffic in the stores... 

for the time being we got by without a new building. 


Only I.T.D. offers a 
COMPLETE 


mobile materials 
handling system. 


From pedestrian controlled equipment to 
really heavy duty load handling, Stacatruc, 
Clark Equipment and Electricars provide 
a complete set of answers to every 
mobile materials handling problem. 

Why not get in touch with I.T.D. today? 











@ 


LL 


\ svacarave | | g22erarean/] 














{ FOomxnx tisrTtT tavucxs \ [INDUSTRIAL Taevexs \ 








IN ASSOCIATION WITH THE AUSTIN MOTOR CO LTD CLARK EQUIPMENT INTERNATIONAL CA & CROMPTON PARKINSON LTD 


95-99 LADBROKE GROVE, LONDON, W.11 


TELEPHONE: PARK 8070 TELEGRAMS AND CABLES: INDUSDEV NOTTARCH LONDON 





P.186e 
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UNIQUE DEPARTURE IN MOTOR PROTECTION 











Motor protection switch with built-in thermal 
and magnetic overloads. Single or multi-pole. 
Ratings from 0-07 amp to 10 amps. Up to 
500 volts. 


Occupies less than 3” cube. Available for flush, 
panel and metaiclad surface mounting. Specially 
suitable for machine tools, domestic appliances 
etc. Economical in space and price. 





Further details from :- 


CABLEFORM LTD. 


ROMILEY CHESHIRE Woodley 2246 
Sole concessionaires in U.K. of <WEBER (Swiss) 


















The valive that does too much... 
HNL 


Not from the users’ point of view—they thank their lucky stars for 
HOPKINSONS’ bronze Link Valves—but how can we hope to tell 
you about a valve that handles water, full of sand and grit, thick 
heavy liquids such as molasses, resin size or oils, soap lines, com- 
pressed-air lines in mines or quarries, process steam in textile and 
food factories, dye works, laundries, sugar refineries etc., and 
moreover is ‘tough’, easy to operate, reliable and has a long life—all 
in one advertisement? Write for leaflet 5704. 








HOPKINSON S’ 
LINK VALVES 














One of HOPKINSONS’ Small Bronze Valves... 


UMA 





STRAND-~>W.C.2 


ao oeeens LIMITED - HUDDERSFIELD 


tONDON OFFICE! 34 NORFOLK STREET 


HvIO6 
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Good service 
in good connections 





CTF and SPL offer you one source for Welding pipe fittings 


and fabricated pipe units for immediate installation 
Pipework manufactured for modern high-pressure, high-temperature 
and other arduous conditions requires appropriate materials and 
stable pipework construction. 

Clyde Tube Forgings offer Butt welding Carbon steel fittings and 
special fittings in stainless steel and alloys of the highest quality 100% 
dependable for strength, dimensional accuracy and adherence to 
standards. Shaw Petrie Limited undertake to design, fabricate and 
erect units for immediate installation saving time and outlay at site. 

















Every pipe fitting passing through the company is inspected and 
guaranteed by a Lloyds inspector permanently with the staff. 


CTF AND SPL FITTINGS ARE RIGHT FOR PRICE AND QUALITY 


@ CLYDE TUBE FORGINGS LIMITED 
SHAW PETRIE LIMITED 


NORTH HILLINGTON, GLASGOW, S.W.2 TELEPHONE, HALFWAY 555i-6 


LONDON OFFICE, 157 VICTORIA ST., S.W.1. TELEPHONE, TATE GALLERY 9325-6 & AT SOUTH SHIELDS, LIVERPOOL, BRISTOL & BELFAST 





CANADIAN CLYDE TUBE FORGINGS, P.O. BOX 278, WESTON, ONTARIO, CANADA 


NEW ZEALAND, EAST, WEST, CENTRAL, AND SOUTH AFRICA, AUSTRALIA, BARBADOS, BRITISH GUIANA, JAMAICA, TRINIDAD, FRANCE, ITALY, SPAIN, 
PORTUGAL, MEXICO, CUBA, BRAZIL, VENEZUELA BELGIUM, HOLLAND, NORWAY, DENMARK, SWEDEN, FINLAND, U.S.A., RHODESIAN FEDERATION 
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cut 
machining 
costs 


Components previously fabricated or 
machined from the solid can now be 
produced more economically by Osborn 
precision casting processes. Frequently 
there are further savings in the machine 
shop where machining times are greatly 
reduced or even eliminated. Castings of 
high quality finish are produced to close 
tolerances in most grades of steel, including 
tool steels, stainless steels and heat resist- 
ing alloys. Castings are manufactured for 
mechanical conveyors, the machine tool 
industry, electrical switchgear, etc. 

Osborn Socast steel castings provide many 


economies and help to increase output— 





please write for literature. 


‘SOCAST’ 
STEEL 
CASTINGS 











Fine Steelmakers 

Steel Founders 

Engineers’ Tool 
Makers 
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ANNOUNCING 


A MAJOR BRITISH DEVELOPMENT IN BEARING TECHNOLOGY 


Bearings are now available 
which operate 


3% Completely dry or in most 
liquids 


al, 


se Under heavy loads and high 
speeds 


ale 
bd Yo 


to +250°C. 


At temperatures from —200°C. 


DU 
D0 


Three materials with different functions have been developed to 
assist those who wish to design machinery that avoids the use 
of lubricants. 


Thin steel strip with a porous bronze coating impregnated with 
a mixture of a fluoro-carbon (P.T.F.E.) and lead. Supplied in 
flat lengths or as finished bushes and thrust washers in a range 


of sizes. Available at low cost from stock. 


A fluoro-carbon (P.T.F.E.) strengthened with special fillers and 
supplied in bars and tubes. A range of diameters is available 
from stock. Non-standard or irregularly shaped dry bearings 


can be simply machined from this material. 





thick - 
utilising the bearing properties of a combination of fluoro-carbon 
and molybdenum disulphide to the bearing surface of any ferrous 


A process of applying an adherent layer about .002” 


als 
- 


In the presence of dust or 


The basic material we use in all these bearings is the “‘ Fluon” brand of 
turbines to textile machinery. Polytetrafluoroethylene supplied to us by I.CJ1. Ltd. 


DU GLACIER 


Information sheets giving guidance on use, maximum loads, speeds etc., are available free on request. TEL: 


THE GLACIER METAL COMPANY LIMITED - ALPERTON - 


FARRAP 


AIR RECEIVERS 


abrasive particles. 


part. Such parts must be sent to us for process. 


Nearly 1,000,000 of these bearings are already 
running in a wide range of mechanisms from gas 


DU is a new development based on our original DP material which it 
now supersedes, and provides three times the load/speed carrying capacity 
of its predecessor. 


PERIVALE 6611. 


WEMBLEY > 


TELEX: GLAMET, WEMBLEY. 


MIDDLESEX 











INSTALLED AT 


VAUXHALL 
MOTORS LTD 


LUTON - BEDS. 


THESE PHOTOGRAPHS WERE KINDLY 
SUPPLIED BY MESSRS. VAUXHALL 
MOTORS LTD.. TO WHOM OUR 
ACKNOWLEDGEMENTS AND THANKS 
ARE DUE FOR PERMISSION TO 
PUBLISH. 



















THE FARRAR BOILERWORKS LTD. NEWARK Ch acy, ENGLAND 


FARRAR NEWARK 11 ~~ 2. i 2 ee NEWARK 


TELEGRAMS 
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Now, more than ever, engineers 
recognize the superior efficiency 
of Bellows Type Expansion Joints 
supplied by Teddington for 
pipe-work. 

Teddington Industrial Bellows, 
butt-welded from highly-finished 
cold rolled stainless steel sheets, 
are specially designed and made to 
stand up to exacting temperature 
and pressure requirements. Their 
convolutions allow expansion 

and contraction under extreme 
conditions. 

Wherever pipe-work is subjected 
to vibration and movement in any 
direction, a Teddington Bellows 
with a suitable end-fitting will 
solve the problem. 


Write for our descriptive brochure, A.63 
or discuss your problem with our engineers. 


Teddington Bellows are produced in technical collaboration with 
te the Solar Aircraft Co., U.S.A. 

















———s 


Teddington Aircraft Controls Ltd., Industrial Bellows Division, Ammanford, Carmarthenshire. Telephone : Ammanford 455 















INDUSTRIAL « TRACTION GEARS 


MOTORIZED WORM 
REDUCTION GEAR 
UNITS 


The flange mounted motor on the 
robustly designed gear case, to- 
gether with the Bostock & Bramley 
High Efficiency Worm Gear, offer the 
Engineer an ideal unit for fitting ina 
restricted space. 


Standard and non standard ratios 
available from 5:1 to 80:1. 


3", 4”, 5”, 6” and 8” Worm Gear 
Centres. 






Illustrated : 
3” WORM GEAR RATIO 25:1 fitted with a 14 H.P. Motor. 


BOSTOCE &@ BRAMLEY LD. 


SPECIALISTS IN POWER TRANSMISSION 
ODONTIC WORKS PHONE : STALYBRIDGE 3232-3 STALYBRIDGE 
30s 
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Shaping up to 
PROCESS HEATING PROBLEMS 


Industrial heaters for most applications involving the 
heating of gases, liquids and solids can be constructed 
from Metrovick tubular sheathed elements. The 
elements can be supplied in straight lengths for bending 
by users to their individual needs or designed and formed 
by Metrovick for repetitive or new and unusual applica- 


tions. The tubular sheaths are available in several 
different metals which can be selected to withstand 
various conditions of heat and corrosive attack. Their 
robust construction and special insulation give high 
mechanical strength, exceptional working life and 
electrical safety. 


97 


NL 













CONTACT 


An 80 kW nest of elements for a chemical distillation plant. 
The elements are fitted into a lagged jacket and 
applied externally to the vessel to be nested. 










C7 
\ 


A\\\\ 


\ ‘\ 
\ 


\ 


A flange-mounted 50 kW immersion heater, specially designed 
by Metrovick for an edible oil deodorisation plant. 


— 


Full details available on request for conducted, radiated or convected heat 


















METROPOLITAN -VICKERS 





An A.E.1. Company 


Metrovick Industrial Heating Elements 


L/1705 
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TYPE 11 P TYPE 11 P/B TYPE 23 P TYPE 12 P TYPE 13 P 
The standard As type 11 P An external Similar to type 
rotery shaft seal. but with the seal used when A rotary shaft 12P but with- 

Gives perfect sealing casing covered fitting conditions seal used to out a spring on 






























at high speeds and with rubber. revent the separate two the second lip 
for im periods, Interchangeable oe of 11 P different which aap F 
with minimum with metal or I! P/B seals. £ fluids. as a dust excluder. 
! frictional loss. case seals, ' 
TYPE 31 P TYPE 7 P 


A hydraulic and 
pneumatic seal used 
chiefly on recipro- 
cating pistons or as 
a valve stem 
packing. Normally 
fitted in a groove. 


PIONEER OILSEALS A springles sea 


used as a wiper 


O-RINGS AND HYDRAULIC PACKINGS forrtaing or 


reciprocating 
shafts. 















NU-LIP RINGS 


A special section 
ring which cannot 
twist. Superior to 
the O-ring for 
low and medium 

! pressure non-static 
applications. 


Every fluid sealing application comes within the 
Pioneer range. Write NOW for the 

PIONEER OILSEAL LITERATURE. 

The PIONEER man is trained to solve your 


& 
g 
O-RINGS - 


A compact automatic 

seal for reciprocating 

and static applications 
over a wide range t 
temperatures and 
pressures. All British 8 


sealing problems on the spot. Call him in now. 
Standard sizes in stock ® 


PIONEER OILSEALING & MOULDING CO.LTD. 





A DIVISION OF J. H. FENNER & CO. LTD. 
Factory and Head Office: Cottontree Works, Colne, Lancs. Tel. Wycoller 47! (8 lines). 























IN THE NEW 
Powerful ’ SINGAPORE 


Positive, 


Aluminium Satin Silver Anodised 
Kinrod Grilles installed on 
the American International 
Assurance Building bring the 
triple advantage of 
pleasing design, 
perfect visibility, and 
complete security. 
Precision-built, they 
are guaranteed 
for workmanship 
and materials. 


ep AOE igh BIAS ht ARAN Sl 0 5 


TAYLOR 


Multiple Disc 
CLUTCHES 


Resiliency, sensitivity, ease of control 
and the ability to perform continuous 
heavy duty without frequent adjust- 
ment, make Taylor Multiple Disc 
Clutches a popular choice for machine OP Ra EH 
tool, plant, civiland heavyengineering. cypicai application. The 
Such characteristics are ensured by :— mote peng hwe . BL yin 
Heat treatment and total enclosure of sitive and completely 

trustworthy clutch unit 


all operating parts; positive locking; {., their two-speed re- 


single point adjustment and precision duction gear, to transmit 
A the enormous effort 

manufacture on modern piant. applied in actuating the 
P Con j emergency sluice gate on 

Taylor Clutch is a self tained unit, a Scottish Hydro-Electric " : 
easily assembled, quickly fitted and Project. The features mentioned above qualify 
Taylor Clutches to satisfy such exacting de- 


es “aaa acca ined = al _suengh ont vauiiap—aie By the makers of — 
—_ ineredionss of _mrength nd relia —n FE cect 
TAYLOR INDUSTRIAL CLUTCHES Kiaylon ries 


Please send for illustrated leaflet 78 ARTHUR L. GIBSON & CO. LTD 


TROWS UPPER WORKS - CASTLETON - LANCS. Twickenham, Middlesex. Telephone Popesgrove 2276. Pree per Highbury 2804 
Glasgow: Halfway 2928. Manchester: tral 1008. $1428. 
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Dexterity 
| in 
WELDING 


. 


THE 


ENGINEER 


Tube plate for a Heat Exchanger, incorpor- 
ating 5,518 tubes ? in. dia., and involving 
1,078 footage of welding. 


Harvey 


G. A. HARVEY & CO. (LONDON) LTD. 
Woolwich Road, London, S.E.7 
Telephone: GREenwich 3232 (22 lines) 











cast and machined 


ie) ea 


important part 


Britain’s best equipped Steel Foundry 


THE ENGINEER 
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Revolving frame steel casting fpr the 150-RB excavator, 
size 10 ft. x 1§ft. 6 ins. Cast for Ruston-Bucyrus Ltd. 
by whose permission the photograph is produced. 





This massive revolving frame is cast in steel for the 
150-RB excavator. Weighing 29 tons “as cast” it 
measures 10 ft. x 15 ft. 6 ins. and is a normal Lloyd 
production casting. It has to stand up to the severe 
shock loadings which are developed progressively, as 
when the 150-RB bites into compacted soil or 

loose rock that is lifted in one operation. The mould 
contained 80 cores and there were 21 feed heads. 
Co-ordinated with the casting was the machining 
process, a task well within the scope of Lloyds 
unsurpassed machine shops. The proof of a perfect 
casting lies in the machining, and it always 

operates to the advantage of the customer to allow 
Lloyds to machine the castings they make for him. 


LLOYDS 


F. H. LLOYD & CO. LTD. P.O. BOX No. 5, 
JAMES BRIDGE STEELWORKS, WEDNESBURY, STAFFS. 


TELEPHONE : JAMES BRIDGE 2401. 
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| CHEMICAL 
AND 
PETROLEUM 
ENGINEERING 
EXHIBITION 


Olympia 
London 
18-28 June 





Whessoe are showing the latest developments 

in liquid and gas storage, remote level and 
temperature indication of storage tank contents, 
solvent recovery, gas treatment and heat transfer. 





STEEL PLATE ENGINEERS TO THE OIL, 


' CHEMICAL, GAS AND 
' NUCLEAR POWER INDUSTRIES 





Whessoe Limited, Darlington Co. Durham. London, 25 Victoria St. S W ! 
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Guy kato 


FROM 10,000:1 TO 1,000,000: |! 


ALL DIMENSIONS IN INCHES 
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MAX. TORQUE SHAFT CENTRE| OVERALL | OVERALL | OVERALL T 

LBS. INS. HEIGHTS | HEIGHT WIDTH | LENGTH re 
300 ee 6} ees cae 000/H 
750 35 7% 6; 14% OOA/H 
1500 44 8i4 8} 16% OOB/H 
6000 6} 143 113 228 | OAD/H 
12000 74 17 14 2543 OBE/H 
24000 83 20} 17 a ACF/H 
48000 | 103 254 21 | 394 ADG/H 








The ‘‘ Hypocycloidal’’ gearing used makes possible ratios of up to 100 : 1 in each stage. 
10,000 : 1 to 1,000,000 : 1 provided the final ratio is the product of three whole numbers in the single stages. 








Mode! OAC/H 





TRIPLE STAGE STRATELINE FIXED 
REDUCTION SPEED REDUCERS 
TORQUES FROM 300 LBS. 

TO 48,000 LBS. INS. 


INS. 


The triple stage unit can be supplied in any ratio between 
For example 53: 1 x 44: 1x 76:1 would give 


an overall ratio of 177,232 : 1. These reducers can be supplied as separate foot mounted units suitable for direct coupling, belt on chain drive, or complete 
with flange mounted motors. Study these overall dimensions against the available ratios and compare with all other forms of speed reduction. 

Present your slow running problems to us for quick and efficient action. 

Four stage or more units are available giving unlimited ratios. 








there's « Dieg Lyffonence 


LAST 20 to 50% 
LONGER... Yet priced no 
higher than ordinary belts 


TEXROP 






es Scale meena 
weoese ee 7 eee 


and any other 


V-belt 


- 
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Grommet Y.Belits 


ALL BRITISH 


TEXROPE GROMMET 
V-BELT DRIVES 


MANUFACTURED 
AND SOLD ONLY BY 


FRANK 





WIGGLESWORTH 


& CO LTD 
SHIPLEY YORKSHIRE 


"Phone : SHIPLEY 53141 
Grams : CLUTCH, SHIPLEY 
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UNRESTRAINED 
THERMAL PIPE 
MOVEMENTS 


In modern power plants the main high temperature pipework systems 
are subjected to very large thermal movements and, if dangerous stress 
intensifications in the pipe walls and at terminal connections are to be 
avoided, it is essential that the support hangers balance the weight of 
the pipework and do not restrain its free expansion and contraction. 


The Mark 1 UNILOAD constant load pipe support developed by 
Aiton & Co. Ltd. has proved an efficient and reliable unit. Many 
hundreds have been installed in power stations and industrial plants 
throughout the world. 


Continuous research and development has enabled improvements to be 
effected in order to increase the range of application of this supporting 
unit. The Mark 2 UNILOAD, whilst embodying the tried and proved 
design features of the original unit, incorporates additional compensat- 
ing equipment which ensures that the load deflection curve will not 
vary from the ideal straight line by more than plus or minus 2% of 
the rated load. 












0 





’ CONSTANT LOAD 
PIPE SUPPORTS 


MARK | AND MARK 2 


SUNIL 


¢ 












a 


kg 


> a _ 

Me - ' The Mark 2 UNILOAD is particularly suited to nuclear power plant 

Be Pa 3 ) or for any application where exceptional accuracy in load carrying 
characteristics are demanded. 





For over 50 years Aiton & Co. Ltd. — sstaecisnta Vat 
specialised in the design, manufacture 
installation of Pipework and Ancillary HEAD OFFICE ' DERBY ‘* WORKS ‘ DERBY & SUNDERLAND 
Equipment for the highest temperatures TELEPHONE: DERBY 44271 (6 LINES) TELEGRAMS: CHANNELED DERBY 
and pressures. 








tough 
job... 
tough 


“eal 


for a copy 
of this illus- 


trated folder. 


A.J. VAUGHANACO. 
(MITRE WORKS)LTD. 


WILLENHALL, Staffs. phone: 486-7 
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JOHN HARRIS TOOLS LTD., WARWICK, phone: 1221 (6 lines) 


ind at LONDON, GLASGOW, BIRMINGHAM 


By Courtesy of BRITISH RAILWAYS (WESTERN REGION). We show below 
* PALNUTS * aces to the permanent way 


MAY WE QUOTE TO YOUR SPECIFICATION ? 
For further details apply 


THE PALNUT COMPANY LIMITED 


PALNUT WORKS, 28, ELDER ROW, BRIGHTON 1 


FOR ‘PERMANENT’ 
FASTENING 


‘PALNUT’ Safety 


(Regd. Trade Mark) 


Lock Washers 


@ The safe economical locking device indis- 
pensable for all equipment subject to vibration. 


@ Functions on short bolt lengths, dispenses 
with drilling for split pins, cannot distort 
bolt thread. 


@ Available in ali sizes from 6BA to 2in. 
Whitworth in Plain steel, Cadmium and . 
Hot Dip Galvanised finishes. 


*PALNUT’ IN SERVICE r 


Spins on— 
Stays locked 


Tel: BRIGHTON 23816 
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YOU ARE INVITED TO WRITE 


FOR THIS BROCHURE 





Widnes Foundry & Engineering Co. Ltd. 


ESTABLISHED 1841 


LUGSDALE ROAD - WIDNES - LANCS 


PHONE: WIDNES 2251/4 & 2889 - GRAMS: ‘*FOUNDRY - WIDNES” 
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This 900 Ton Press - 


RELIES ON ALZEN 305 BEARING ALLOY 


PAT. No. 725618 


Hy 


Alzen 505 Reduces Cost Halves the Weight and Lengthens Bearing Life 


Alzen 305 WhiteJBronze Bearing¥AlloyZBrit. Pat. No. 725818 was used for the manufacture of the 12 inch F 
x 16 inch Crankshaft Bearing fitted to this 900 ton press by Rubery Owen & Co. Lid. Alzen 305 was i 
chosen for its great wear resisting qualities and for its great saving in cost and weight. Alzen 305 i 
is eminently suitable for most Heavy Duty Bearing Applications and is Z 
available in ingot, sand castings, ‘gravity die castings, pressure die 

castings, chill cast bars cored and solid, and as fully machined 


components from Hill Alzen (Sales) Lid., 
P.O. Box 22, Stringes Lane, Willenhall, Staffs. 
Telephone: Willenhall 227 (5 lines) 

Telegrams: Hill Alzen 227 Willenhall. 


fin 


—“—_——— 
May we send 
technical 
literature and 
samples for 
testing ? 


Photograph by 
courtesy of 
Rubery Owen 
& Co. Lid. 


WhiteA D 3984 
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| Accuracy of steelwork has 
helped to make Cleveland’s 
reputation. A 2° shaft may 
be required to be consistent 
in diameter to one part in 
one thousand; a 60ft. girder 
to 1/32” length. It is in the 
consistent maintenance of 
required tolerances that 
Cleveland excel. Bridges are 
trial erected in our yards, so 
that when they finally reach 
their destination there may 
be no doubt of their being 
correct. 


















WE ARE BUILDERS OF 

BRIDGES * POWER STATIONS * WORKSHOPS 
TUNNELS * HANGARS * DRAINAGE SCHEMES 
CRANES * PYLONS * LANDING STAGES 
DOCK GATES * DEEP FOUNDATIONS 


Our services are always availuble 
in design, in detailing and in the 
construction of all types of structures. 


THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON 





automatic screens 


FOR CONDENSER COOLING 
WATER - POWER STATIONS 
WATERWORKS - FACTORIES 
PAPERMILLS & TANNERIES 





PUMPS FOR AIR 
WATER & VACUUM 


ae teteteteten | 








F. W. BRACKETT & CO. LTD. 


COLCHESTER Telephone: 3958 
P970 
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More aceurate 
than human skill : 
% itself.......- 


Hydraulic Control of motion 





Paradoxically, the product of human skill is more accurate 
than human skill itself. This is particularly so in the case of 

Savery Hydraulic Pumps. Countless thousands of Savery 
Pumps are in use*throughout the world working with precision 

that neither human skill nor other means can match. 

Next time you’re considering control of motion remember 

Savery Hydraulic Pumps first. Savery Pumps can be 
supplied with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 


THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET - BIRMINGHAM 6 < 


Telephone: ASTon Cross | 316-7 
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The “MYFORD” M.G. 12 
CYLINDRICAL GRINDING MACHINE 
A relatively low-priced machine, capable of accur- WHERE THERE’S A RUGGED JOB... 
ately grinding small a where actual 


THERE’S EVERY REASON FOR 





grinding times are short, and automatic movement 
to ro ew wheelhead cannot be fully exploited. 


yey Ses TTT TT 





Full details from 


va gen it Esa / SINTERED METAL 
FRICTION MATERIALS 




















wale saving fonethird | |” HAMMERED OR Resid ts sietihe 
Write to our Information HYDRAULIC PRESSED | OPERATIVE SMOOTHNESS 
Department for full details, \ FRICTIONAL STABILITY 





samples and estimates. : 

MANUFACTURERS OF Studding, ; : RAPID HEAT DISSIPATION 
Studs, Allthreads, Tie Rods, ee 

Rolled Thread Screws, Cut 


(us, Whieoth aso | ih; acs 




















Nuts, Whitworth and B.S.F. 
Screws and Nuts. 
= IN STEEL 
TELCO LTD BLACK OR MACHINED 
é 
TO 24 TONS Manufoctured by; #NTERED PRODUCTS LTD. 
*K Sutton-in-Ashfield, Notts 

treet, London, W.1 

apron Sole Distributors: SMALL & PARKES LTD 
tee ee sgertotatal I INCE FORGE CO. WIGAN HENDHAM VALE WORKS - MANCHESTER 9- COLLYHURST 2511 

neo domeeorsinite: London Office: 76 Victoria Street, S.W.1 * ViCtoria 1845/6 











BUDWORTH gas turbines 


Now available for— 








Alternators 

Fire pumps 

Land drainage and salvage pumps 
Hydraulic pumps 

Ships’ generators and auxiliaries 
High speed motor boats 


Air compressors 


a 45/60 h.p. Ventilating fans 
Bud- 
Patent No. 704678 abies with Propeller turbine for light aircraft 
‘applied for alternative 
pe reduction gears for Aircraft H/F generators 
all portable and 
other power re- Also available as an air compres- 
quirements. 
sor, for ventilating and heating 
These hand-started gas turbines are without electrics, will burn diesel oil, 
—, or petrol without alteration, have the highest power/weight ratio of purposes, and for processes where 
gas turbine, and need virtually no maintenance. 
ere i is no ducting, and for higher powers multiple installations of the basic a large supply of hot air may be 
turbine unit can be built up. reqiieed 


Please write for further particulars or demonstration 


DAVID BUDWORTH LTD. - ENGINEERS - HARWICH - ESSEX - TEL 116 
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WV ire 


(Stainiess) 


s Manufacturers 
of Austenitic 


Stainless Steel Wire 








requirements to DTD 


_ 


BS; AIST, et > nc, et 
specifications \ = at 

a aE 2 | . : CABLE MMAK ERS 
specifications include g s =: ete 
DTD 189, DTD 489 =z aw for the 
DTD 549, DTD S71 iT 
DTD 734, DTD 2002 v7 4 a : use of 


etc / / Up Y, = oe Sy | This picture, we are told, makes a break with cablemakir: 








BS 2056. BS 1554 : with the mainbrace happen to be splicing at the time. 
os 3483 ‘ sa ZN >, ~ JE / i | Leaving the “ Edisonized "* for the moment, and concentrating 
. a3; Wi0, Wi1l = y= t | upon reality, it is with a frankness unsurpassed that we say “ Twist 
: : ‘ Y | your cables as you may, you will twist them all the better, and faster, 
with our bl perfect Austenitic Stainless Steel Wire.’ And 

: think of the longer life they will lead. How less bothered you will 
avis 36% a6 re ‘ a be with the disapprobation of your cable slinging friends. 
2, AISI 304 si Equally important to us, however, is the prestige you confer upon us 


AISI 316, AISI 321, ; > by sending us ever increasing orders for this paragon of 
AISI 347. etc - (eS ? perfection, at a price, of course. You need have no 
; ; 4 yay worry ; it is as dear as any other. 
or to your own = 
— THE BARRACKS = LANGSETT ROAD -: SHEFFIELD, 6 
Telephone: SHEFFIELD 44241 Telegrams: FINEWYRE SHEFFIELD 


















SCREW CONVEYOR 


EMINENTLY SUITED FOR 
CONVEYING BULK MATERIAL 


STANDARD INTERCHANGEABLE PARTS 
50 cu. ft. hour to 4,500 cu. ft. hour Capacities 


W.S. BARRON [ieee 
&g ON LD. 


GLOUCESTER ~rew Litt 


Manufacturers with over 50 Years’ idlisi-ianinnan sien, S4édiate 
experience — Offer the latest in 
CRUSHING:-: GRINDING - MIXING 
od of oO), Coa) | A Ae 

MACHINERY Phone: Gloucester 21055-6-7 
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Baling Steel Scrap, 
Wool, Cotton, 
etc. 
























CE g. co ELLAND ROAD. 
* LEEDS Il as 
(Leeds yy & tl. Telephone: LEEDS 75305. oyca'ieofes.zc. HYDRAULIC HINGED RIVETER 


Telephone CITy 7 1-6" to 3'-0” Gap. 

















FOR MANY PRACTICAL PURPOSES 
engineers use 


FLAMEPROOF ttectro MECHANICAL 
BRAKES 


AC. Plasticine 


and Reg’d Trade Mark 
‘Plasticine’ has many important uses in engineering. Uses as wide 
D ® apart as making experimental models and retrieving small parts which 
have fallen into a machine. ‘Plasticine’ is ductile, antiseptic, water- 
tight, stable in character, and it adheres quite easily to metal. It is 








ELLISTON, EVANS 


& JACKSON, LTD. 


LONDON 
AND 





ideal for sealing and for holding irregular objects in position. Every 
engineer should have ‘Plasticine’ at hand. For more detailed inform- 
ation on its uses write to:— 


HARBUTT’S PLASTICINE LTD. (Dept. E), BATHAMPTON, BATH, SOMERSET 
Herbutt’s were the inventors and remain the sole makers of ‘Plasticine’ 














BRIDGWATER 

















PON ON KE EE AE. aes 00 vee vision 


9-13 GEORGE STREET, MANCHESTER SQUARE, LONDON, W.1 





PON ''|’T 





The fully automatic Filter Plant, 
here shown in operation, was in- 
stalled by Pontifex for British Lead 
Mills Ltd., at Welwyn Garden City, 
to clean the gases from an oil-fired 
rotary furnace treating non-ferrous 
metals. It was completed, and work- 
ing, three weeks ahead of scheduled 
delivery date. The absence of 
visible discharge from the exhaust 
stack should be noted. 


Dust and Fume Recovery 
The Pontifex Service, using equip- 
ment which is wholly British in 
design and construction, can solve 
your Dust and Fume problem — 
quickly, economically and effec- 


H. PONTIFEX & SONS, 


TELEPHONE: WELBECK 8201 (6 LINES) - WORKS: BIRMINGHAM, LEEDS, LONDON 





EE x 


clears the air 


tively. ‘Unit Construction’ speeds 
up and simplifies installation: the 
unique arrangement of valves and 
manifolds cuts down power con- 
sumption. You save both ways — 
in initial cost and in running ex- 
penses. 

A consultation will cost you 
nothing, will commit you to noth- 
ing. We will gladly design plant to 
meet your individual requirements 
or supply exhaust hoods, ducting, 
fans, cyclones or simple filters to 
order. Our advice will be, in every 
case, frank, helpful and impartial. 

Please ask for leaflet — 
No. PDF.6 a ~ 





LTD., 












June 6, 1958 THE ENGINEER Iii 


Address your 
enquiries 

about gearing 
to NEWBURY* 


*the home of Opperman Gears 















Opperman Gears Limited, 


NEWBURY, 


Berkshire. 





For prompt and efficient attention to your enquiries for all types of Geared Motors, Gears and 
Reduction Gear Units, please ensure they are addressed to 


PPERMAMUS 
@F NEWBURY 


OPPERMAN GEARS LTD, NEWBURY, BERKSHIRE. Telephone: Newbury 1701. Telegrams: Oppigears, Newbury. 

















” WOW YOU CAN am 
INSULATE EXISTING = 


PROTECTED METAL ROOFS & watts \ 
BY THE 


ROBERTSON ‘IN-SITU’ LINING METHOD 


THE ADVANTAGES G> 


@ Existing buildings of protected metal which are not lined can now be 
given the fuel-saving advantages of insulation by employing the 
ROBERTSON ‘IN-SITU’ METHOD OF LINING. 












@ Insulation board, flame retardant or incombustible, can be positioned 
quickly and easily WITHOUT DISTURBING THE ROOFING 


a : Under test at the Fire Research 
MATERIAL and the lining boards are supported firmly in both Semiatiation, Rerebees. Weed. 


directions—they cannot sag or become dislodged. Robertson Protected Metal roofs 
lined with flame-retardant insula- 
@ With costs for space heating increasing, the initial expenditure on es Foe by - Puan 
ROBERTSON ‘IN-SITU’ LINING will be regained in a very short —cortifiente witch rates then as 
time by the saving in fuel costs. having negligible flame spread and 
more than two hours resistance to 

penetration by fire. 


May we send you illustrated literature describing the Robertson ‘In Situ’ Lining Method ? 


Robertson Protected Metal 
Sheeting is still unsurpassed as a 
long-service cladding material 


ROBERTSON THAIN LIMITED whet is free from maintenance 
ELLESMERE PORT - WIRRAL - CHESHIRE 
Have you had your copy of CODE 


Telephone : Ellesmere Port 3622-9 Telegrams : ‘Robertroof’ OF PRACTICE— PART I 
Sales Offices: BELFAST - BIRMINGHAM ~- CARDIFF « EXMOUTH - GLASGOW .- LIVERPOOL 
LONDON - MANCHESTER - NEWCASTLE - SHEFFIELD 


A iated Companies or Agents in most countries throughout the world 











LR6 
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é best instrument for the | job... 


x the 
| ia sist ‘i ACCURATE 





ne eg 
























GAS es 
& ‘ THERMOSTAT rie Re 
< a 
Your two year ; : 
uarantee of 24 
“ } Ncttiess work- j 
! manship and 


material. 





The Ideal Gas Controller 
available in many ranges, 
Developed in conjunction ot | = 
with the North Thames Gas Fale tre nr rte 
Board. Special Gas Council veh i 

Test. Report available on 























request. j ; 
Send for free illustrated at eee 
catalogue ef full range. ee Reamer ee ee 
BIT eee!) tutes 
THE ACCURATE RECORDING INSTRUMENT co., 
GARTH ROAD, MORDEN, SURREY. PHONE: DERWENT 2211!-2-3 
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PATENT ~ SOLIDS DIVERTING “PLANT 


Double Units capable of continuous inflow of 250 g.p.m. 
A closed tank Automatic Sewage Pumping Plant, made in four sizes 


Suitable for Small Housing Estates, Factories, Schools, Camps, Etc. Also for pumping trade effluents or 
other liquids containing solids. Will deal with any solids which can come down a 4in. domestic drain 
The plant leaves the Works complete, ready for coupling up to oo ae ee outgoing sewers. 

This plant operates on the principle that by temporarily removing solid matter from the liquid 
sewage, the actual pumping operation can be performed at high efficiency by a pump of the clean water 

type, handling liquid sewage only. 

Recently developed are the two larger sizes, the patented principle of which makes them very suitable 
for discharging greater quantities against either low or unusually high heads, beyond the range of 


normal sewage poses. 
Since 1909 we have supplied automatic Sewage Plants al! over the world covering from the smallest co 
the largest duties. Plants include: Propelior, Fullway and Freeway, Stereophagus and 
Disintegrator Pumps 





PULSOMETER ENGINEERING CO. LTD. 


NINE ELMS ,IRONWORKS, READING 





Telephone: Reading 67182/5 London Office: Pulsometer House, 20/26, Lamb’s Conduit Sereet, W.C.1. 
Also Birmingham, Cardiff, Glasgow, Leeds, Manchester, Newcastle upon Tyne. 

















Where the wheels of industry 
run smoothly, silently and efficiently, 


there are gears by— 


S. E. OPPERMAN LIMITED 


BOREHAM WOOD, HERTFORDSHIRE. 


ELStree 2021 
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OR FEEDER FOR 
CYCLONES AND BINS 







©-BLADED ROTOR 
FOR PERFECT SEAL 


BALL 
BEARING 
2 MOUNTED 
ELECTRIC ROTOR 
MOTOR Oil SEALED 


<. ooe DRIVE 


REDUCTION 
GEAR BOX. 





REDUCES DUST LOSSES 
CAPACITIES UP TO 


F.E.CALLOW 


70 TONS PER HOUR 
ENGINEERS?) LIMITED 


ELIMINATES 
8 KiRKBY 7 ATE 
FIRE RISK Se aEO Ol enti an 


TRADE SUPPLIED 
WRITE FOR LEAFLET 





Telephone : Simonswood 2461-2 


June 6, 1958 


AK. 
question of 
corrosion 7? 





SPECIALISTS 
hawe the 
ak s ‘x7 ec} 


Consult our Technical Advisory Service 
which covers the United Kingdom 


PLUS GAS CoO. LTD 


1/11 Hay Hill, London, W.1. 
Tel: HYDe Park 9566/9 Grams: Abfiuids, Piccy, London 








- well & true 


PRESSURE DIE CASTINGS 


Our large capacity battery of 
Pressure die casting machines 
delivers large quantities for 
continuous supply, including 
these Frames in Zinc-based 
Alloy B.S.1004A. 


GRAVITY DIE CASTING 


Examples of Aluminium Alloy 
Castings supplied on regular 
delivery ON TIME—Fluid 
Flywheel Rear Casing in L.M.23. 


West Yorkshire 


SAYNER LANE, LEEDS 10 Telephone: LEEDS 29466 


GREY IRON CASTINGS 


Our highly mechanised Iron 
foundries can supply castings up 
to 500 lbs. weight from the five 
mechanised units or up to 5 tons 
from the floor casting foundry. 


ALUMINIUM SAND CASTINGS 


The Aluminium Foundries also 
include mechanised and jobbing 
sections and many intricate 
castings, such as these Cylinder 
Heads in L.M.4 Aluminium 
Alloy, are produced in quantity. 


Please write for details 


Foundries Ltd. 


HANOVE 
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Here come some more Wiseman gear units 


iy 
ey, 


No. 2. 







No ‘slide rule shuvvers’ these, but 
the boys who handle and maintain. See 
us : j 
their happy faces? A sign that 


Wiseman are about, the easy to maintain 





and quick to fit gear units. 
Wherever it pays to transmit 
power through gears, it pays to 
call in Wiseman. 


Why not let us get together on 


the next job? 





ALFRED WISEMAN & CO. LTD., 
GLOVER STREET, BIRMINGHAM 9 
Telephone: VICTORIA 2216-7 


London Office: Carlisle House, 8 Southampton Row, W.C.!. 
Telephone: HOLBORN 7127 




















Chesterman — Zeiss — Etalon — Shardlow 
Compac — Parvus a 
Leitz — etc. 


FOR PRECISION 
INSTRUMENTS 
IN SHORT SUPPLY 


VERTICAL CROSS - TUBE 
BOILERS 


also MAKERS of 
VERTICAL ECONOMIC and 
VERTICAL GAS FIRED BOILERS 









He 
35: 


“SCHNEIDER” THREAD 
TOOL ADJUSTMENT 
MICROSCOPE 


The “Vee” incorporated 
in the base is held 
against the work 
between centres 
andthe threading 
tool adjusted to 
the Graticule of 
the Microscope. 


Or Advice with regard to 
Specialised Problems of 


ciate’ Eariy deliveries of most sizes 





WALTER W. COLTMAN & CO. (soiiers) LTD. 
CENTRAL BOILER WORKS, 
LOUGHBOROUGH 
Telephone: LOUGHBOROUGH 235i 








Consult Optimec:— 


OPTICAL-MECHANICAL (INSTRUMENTS) LTD. 
17 STATION ROAD, EGHAM, SURREY 








Tel.: EGHAM 3120 














Diesel - Petrol 
GENERATING SETS Ito 300 kVA 


wit 


AGCGREGATEBAU 


DUSSELDORF 
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SHIPBOARD WELDING FUMES ARE 
«UP & AWAY/ 


SPIRATUBE 


Economical — Portable — Efficient 


Keep confined spaces in hull or plating-shed fresh 
and airy with Spiratube... the flexible ducting that 
can be brought into use at a moment’s notice. Light 
and portable, Spiratube can be moved from shed to ship 
and back again, quickly and easily. Just disconnect 
and retract into manageable lengths.* Move to the 
new welding point, connect again, and efficient fume 
extraction is immediately ready. A new, illustrated, 
technical brochure gives you facts and figures about 
this tough, flexible ducting. Send for your copy today. 

















Waheed 
it at \ MY 





a 
= 











*Spiratotes - simple carrying frames - 
enable one man to carry 75 feet of 8 
ducting easily. 











103, SHUNA STREET, MARYHILL, GLASGOW, N.W. 
Telephone: MARyhill 3729 Telegrams: FLEXIDUCT, GLASGOW, N.W. 
An associate company of George Maclellan & Co. Ltd. Established 1870 








THERE’S POINTIN USING GOOD 
ee 


Rewdspusty 


for FACTORY MAINTENANCE 





A L M The protection of industrial premises is widely recognised to 
W A T re R P A j N T S be a sound investment, and hundreds of factories at home and 
abroad are regularly maintained with Wareing’s paints —and 

FLAT OIL pb AINTS putty. The reason? Excellent quality, at reasonable prices. 
Factory maintenance is a legal obligation—the ultimate cost 


ae ee ee 
AND ENAMELS 


AND THE FINEST PUTTY IN THE WORLD—For Wood AND Metal Windows [ 


WAREING BROS. & CO., LTD., CARLTON STREET WORKS, BOLTON 
Telephone: BOLton 1566—1567 —227. 





CW.308 0 
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[ EVERSHED | SYSTEMS OF REMOTE SUPERVISORY CONTROL 


for both large and small water undertakings 





are installed throughout the world, and the company’s 
engineers place their vast experience of distant indication 
and control at the disposal of water authorities requiring 


advice on pump, level, pressure and flow control. 


EVERSHED SERVES INDUSTRY 


INSTRUMENTATION & CONTROLS DIVISION 
EVERSHED & VIGNOLES, CHISWICK, LONDON W.4 Telephone: CHISWICK 3670 Telegrams: MEGGER LONDON TELEX 
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The first Crompton Parkinson self-regulating alterna- 
tors with ‘Magnicon’ excitation have now many years 
service to their credit. As news they are dead: as 
alternators, still very much alive. 

What is new—and still live and exciting news — is 
the upward extension of the range: the latest Crompton 
Parkinson ‘Magnicon’ excited alternators are available 
with outputs up to 350 kVA. 


The full range of Crompton Parkinson alternators 





extends up to 1500 kVA —and all have the benefit of 
manufacturing experience that goes back to the earliest 


days of electric power generation. 


(rompton Parkinson 


LEmMsTED 
MEMBER OF ATOMIC POWER CONSTRUCTIONS LTD. 
One of the five British nuclear energy groups 


MAKERS OF ELECTRIC MOTORS OF ALL KINDS ° INSTRUMENTS 
ALTERNATORS AND GENERATORS SWITCHGEAR 
B.E.T. TRANSFORMERS + CABLES CEILING FANS 
LAMPS ° LIGHTING EQUIPMENT BATTERIES 


STUD WELDING EQUIPMENT + TRACTION EQUIPMENT 





CROMPTON PARKINSON LIMITED, CROMPTON HOUSE, ALDWYCH, LONDON, W.C.2 
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OSCILLOGRAPH 


MINGOGRAPH 2 3 0 B 


4 A revol..tion in Oscillographs 





The Mingograph 230B permits direct 
recordings to be obtained of approximately 
ten times greater frequency range than has 


previously been possible. It is an outstanding 


VECGONGE advance in the field of scientific and 


industrial measuring instruments. 


SIEREX LIMITED 


241 Tottenham Court Road, London, W.t. 
Telephone No. Langham 2464 





“ 
a 
" 


4 
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wrtesy of the Morgan Crucible Co. Lid. 





Towards Clean Air 


qd This 


STURTEVANT 
ELECTROSTATIC 
PRECIPITATOR 


is collecting carbon dust at 99°86° efficiency 


under standard operating conditions 
For every 100 Ibs. of dust burden, only 2} ozs. escape. 





Sturtevant Electrostatic Precipitation is the most efficient and trouble-free method of 
preventing industrial dust and fume polluting the atmosphere and the plant illustrated 
above is only one of many Sturtevant Electrostatic Precipitators working at a high 
efficiency on a large number of industrial applications, 


Sturtevant make dry or irrigated precipitators of all types—tubular, plate, single or 
dual voltage, and Sturtevant engineers are ready to collaborate in the application of this 


range of plant. 


Full information of Sturtevant Electrostatic Precipitation is given in our publication E.7009. 





ah 





AUSTRALIA 
STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD 400, SUSSEX STREET, SYDNEY, NSW 
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I’ll swop you 
my Swallowglide 


























for 





ma 





your Uniglide 


” NO! That can’t be done. Harland Swallowglide and Harland Uniglide pumpsets 
) are NOT interchangeable—each is built for a specific duty. Uniglides are for 
handling usually clean water, whilst Swallowglides are for pumping slurries, 
sludges and solids in suspension. 
But you will be glad you changed to Harland pumpsets. You have purchased 
reliability, efficiency, easy maintenance and a first rate overall engineering 
service. Swallowglides can be mounted vertically or horizontally. The impeller 
is designed to be unchokeable. They handle sewage, effluents, waste fibrous 
materials, offals and pulps, sweepings, syrups, oils and greases, potatoes and 
peas, and sludges and slurries of all kinds. 
Uniglides are single stage pumps designed for maintained maximum efficiency 
and reliability. All rotating parts are dynamically and statically balanced, 
ensuring smooth running and long life. The casings are split horizontally with 
suction and delivery branches formed in the lower half. This feature, and split 
glands, facilitate maintenance. 
For more specific information ask for these leaflets: —Uniglide No. 110/1, 
Swallowglide No. 180/1. 


HARLAND 
pumps 


THE HARLAND ENGINEERING CO. LIMITED 


Alloa Scotland Phone Alloa 590 London Office: Harland House 20 Park Street London W1 Phone Grosvenor 1221 
Branches: Bristol Glasgow Leeds Timperley (Cheshire) Newcastle-upon-Tyne Nottingham Wolverhampton and overseas. 





G.8 P.173 
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Ve Libis Lremendion 
This 2,000 kVA 3-phase, 11,000/3,300V transformer with hand-operated tap changing 
gear was made to the requirements of the National Coal Board. In addition to the 
performance called for in the specification, this, like all Gresham transformers, 
incorporates those qualities of craftsmanship which have established the Gresham 


reputation for unfailing reliability .......... a ‘fourth dimension’ which 


cannot be measured. 





GRESHAM TRANSFORMERS LTD. 


Power, Industrial and Mining Divisions 


HANWORTH, FELTHAM, MIDDLESEX. TEL: FELTHAM 2271 
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The short answer is: Consult the 


WALLSEND SLIPWAY 
AND ENGINEERING 
COMPANY LIMITED— 


specialists of long experience in manufacturing and 
installing every type of Liquid Fuel Burner. 


Wallsend Liquid Fuel Burners are serving Industry in a 
diversity of ways. They are also installed in many famous 
buildings—grand hotels, concert halls, public buildings of 
all kinds and, as is well-known, Wallsend Fuel Burners 
are smoothly functioning in many of the famous ship 


that sail the seas of the world. 


There’s a Wallsend Liquid Burner for EVERY Industrial Purpose. eS 





For the.detailed answer, write to :— 


WALLSEND SLIPWAY & ENGINEERING COMPANY LIMITED, WALLSEND-ON-TYNE. 


THE 





Se 
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for INCREASED DESIGN SCOPE, USE AERIAL PHOTOGRAPHS 
a 


OF LIGHTER SECTION MATERIAL, HEAVY 
DUTY ASSEMBLY, FREEDOM FROM WEAR, 
CORROSION, STRIPPING & MOST OTHER 
THREAD TROUBLES. . and 


YOU nie Fase. “a vare® gites 
HELI-COIL . HELI-NUT 


SCREW THREAD INSERTS . HIGH ENDURANCE NUTS AIRVIEWS LTD. 


Manchester Airport Gatley — 5502 
CHARTER AIRCRAFT AVAILABLE 


2 
° 
s 
aa 
£ 
° 
< ® 


@Geceocecece 





ALLOTT BROS., 
and 
LEIGH LTD. 








ICKLES FORGE, 
ROTHERHAM 


Telephone: Telegrams: | CROSTHWAITE FURNACES 
SCREW THREAD ENGINEERING BY ROTHERHAM 4115-6 CHIMNEYS, ROTHERHAM | SCRIVEN MACHINE TOOLS LTD. 
ARMSTRONG PATENTS CO. LTD., BEVERLEY, YORKSHIRE York Street Ironworks, Leeds 9  Tel.: 324/1-2 
32, Victoria Street, London, $.W.1 Tel.: Abbey 2966 


LIONWELD 
TANK TREADS 


forming Access 


Stairways to LIONWELD LIMITED 
Bulk Storage AiR or MIDDLESBROUGH 


Tanks - Telephone : Middlesbrough 45151 Telegrams: “ Lionweld” 
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Hydraulics in the 
heart of industry 
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To service the ever-increasing application 

of hydraulics in Industry, Hi-Flex 

offer a comprehensive range 

_ of hoses and couplings to suit all types 
_~ of hydraulic plant and equipment. Our 

- technical advice Is available at all 

times for problems concerning flexible 

installations, whether new 

assembiies or for replacement units. 













Please write or telephone for details. 


OIL FEED ENGINEERING CO.LTD. 


18, DENBIGH ST., VICTORIA, LONDON, S.W.! 
Tel. Victoria 9807 (3 lines) 


4 ! 
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Thompson 


SELF-ADJUSTING BALL-JOINTS 


These joints are self-adjusting and are very well 
made from fine materials. Used extensively on 
steering connections for every class of road 
vehicle, they are also valuable in a great many 
applications in general engineering, where 
their use can often save specially-made joints 
and at the same time give an improved result 


by eliminating backlash. 


A SPECIAL-PURPOSE JOINT 
The illustration shows a |” eccentric-type self- 
adjusting joint. This forms the crank-pin and 


big-end bearing of a crank operating the cutter 


AUTOMOTIVE PRODUCTS COMPANY LTD 
WARWICKSHIRE 


LEAMINGTON SPA, 


bar of a mower, at many hundreds 








of strokes a minute. 
We can produce joints of this and 
other types to suit customers’ 


special requirements. 














Its New! 





APPROX 





THE 














HYDRAULIC POWER 


62-22,500 ».:. 


Models Give 
Pressure 
Range from 


ted b 
ys sommr Air from 5- I 00 p.s.i. 


Weights from 50-81 Ibs. 


@ Reliable 
@ Compact 

@ Designed for High Output 
@ Low Initial Cost 


@ Negligible Maintenance 






@ Non-Corrosive 


@ No Consumption of Air 
when maintaining Static 
Pressure 


for PRESSES, HYDRAULIC JACKS, 


HYDRAULICALLY LOADED ROLLS, etc. 


Manufactured by the Makers of the World Famous * AIRHYDROPUMP’ 
Send for Leaflet A.P.U. 1 complete with Output Graphs 


Vortex Works Atlantic Street Altrincham Cheshire 
Telephone Altrincham 2702 (3 lines) 206 
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Whatever the shape or size.... 


We have produced an astonishing variety of Castings 

in our time, large, small and intricate. We cover all 
ranges of plain carbon and alloy compositions, including 
steels to British Standard and Special specifications. 
This includes Molybdenum non-creep steels, chromium 
steels for wear resisting castings and low nickel chrome 
and high alloy steels. The austenitic heat and 
corrosion resisting range is also available. 


.. steel Castings by 
JARROW METAL 


ae, 
"ae. Se 





INDUSTRIES LTD 


Western Road, Jarrow-on-Tyne 


DORIVESIDE FRAME AND GEAR BOX 207/252 
Weight: |2 tons, 19 cwts. 
Dimensions: 17’ 6” x 8 6" x 4° 3” 


In association with Armstrong Whitworth (Metal Industries) Ltd., Close Works, Gateshead, 8, Co. Durham 
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AGENCIES - DIRECTORS - 
PATENTS - 
BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 
per single column inch and pro rata. 


Inch Rate. 48/- 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED. 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


Minimum 16/-. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., t+-page £25 10s. }-page £48. Full page £90. 


Series Discounts. 


For advertisements 1 inch and upwards. 





Inch Rate. 


42/- per single column inch and pro rata. 
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12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., t-page £22. 4-page £41 10s. Full page £78. 


6 insertions 5%. 


13 insertions 10%. 26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Hlustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches). 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 


Copy Dates. ‘‘Run-on’’ and ‘‘ Semi-displayed '’ advertisements by noon Tuesday for publication on Friday same week. 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 


bil. Z 





for p 


Ad. 4 
Acver 


Urgent advertisements may be telephoned to CENtral 6565. 


** Displayed *’ and “‘ Illustrated " advertisements by noon 


should be addressed to:—Classified Advertisement Dept., “‘ The Engineer ’’ 28 Essex Street, Strand, London, W.C.2. 





PUBLIC APPOINTMENTS 





LONDON COUNTY COUNCIL 


DAY COLLEGES 
(WITH EVENING DEPARTMENTS) 





APPOINTMENTS 





Applications invited for the os posts for 
wash with full and oh jon ee and eveni 
students. Work is mainly to G.C.E. (O level) an 
first-year O.N.C. Burnham F.E. salary scales : 

Grade B Assistant £650 by £25 to to £1025 (man), 
£620-£1025 (woman). 

Grade A Assistant £475 by £25 to £900 (man), 
£455 14s-£900 (woman). 

Plus £36 or £48 London allowance, additions for 
ualifications and training ; increments within scale 
‘or experience. Forms ‘and further details am 
Principals at Colleges to be returned by 20th Jun 
BRIXTON DAY COLLEGE, 56, Brixton Hill, 


S.W.2. 

(D GRADE B B ASSISTANT plus £100 allow- 
ance to teach General subjects and to be responsible 
for the organisation and development of general 

education courses throughout the Col 

(I) GRADE A ASSISTANT for EL [ENTARY 
SCIENCE for Technical Course Students. 
ae ag DAY COLLEGE, Vicarage Road, 


S.E.18. 
GRADE B ASSISTANT plus £100 allowance for 
Mathematics and Science throughout the College. 
Should be graduate or hold H.N.C. in =" 


Engineering (1063). 7361 
BEDFORDSHIRE EDUCATION 
COMMITTEE 





THE MANDER COLLEGE 
BEDFORD 





LECTURER 





Applications are invited for appointment as 
LECT FURER IN MECHANICAL ENGINEERING 
as from Ist September, 1958. Ne rong should be 


tes with industrial experience, qualified to 
pre pe Me odynamics and Fluid Sicchasies 
to H.N.C, standa: 


ndard. 
Salary scale : £1200 by £30 to £1350. Increments 
may te ebded, up to the maximum, for approved 
- 4 trial ex 
ag of application and | and wot ad particulars 
btaina t 
X aasen rr s. LUCKING, 
E7291 Director of Education. 


UNIVERSITY OF NOTTINGHAM 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


LECTURER 











pplications nin invited fror the appointment of 
asst TANT URER or Li URER in 
Mechanical Leacivecting Candidates should have a 
good Honours Degree in me gymmere and research 
and/or subsequent industrial experience. Salary 
scales—Lecturer £900 to £1650 ; Assistant Lecturer 
£700 to £850, initial salary according to qualifications 
and experience. Membership of Universities Super- 
annuation Scheme and family allo Cc 
of appointment and form of 
should be returned by 30th June, 
Registrar. 


BUCKINGHAMSHIRE EDUCATION 
COMMITTEE 


THE RADCLIFFE SCHOOL, 
WOLVERTON 
METALWORK MASTER 


v school for 720 boys 
A new grammar technical ©1938, by the pA 
naa Technical 





application, which 
1958, from the 
E7356 





PUBLIC APPOINTMENTS 





CARMARTHENSHIRE EDUCATION 
COMMITTEE 


AMMANFORD TECHNICAL COLLEGE 





ASSISTANT MASTER 





ain ece are invited for the post of Full-time 
MASTER in ing Subjects 
(Mechanica and Electrical) at the above-named 


Candidates should be Graduates in ye 
or possess qualifications of an equivalent standar: 
and have had suitable industrial experience (prefer- 
~~ and teaching experience. 
lary in accordance with the Burnham Further 

Education Report for Grade B Assistants (£650 by 
£25 to £1025), with additions for Degree, approved 
training and previous e¢: 

Duties to commence on Ist September, 1958, 

Forms of application, which must be returned not 
later than 14th June, 1958, may be obtained from the 
undersigned on receipt of a stamped addressed 


envelope. 
IORWERTH HOWELLS, 
Direction of Education. 
Education Department, 
County Hall, 
Carm 


arthen. E7345 





COUNTY BOROUGH OF 
EAST HAM 


EAST HAM TECHNICAL COLLEGE 


ASSISTANT GRADE “B” 





Py are invited for the undermentioned 


the Department of Engineering :— 

fa). ASSISTANT, Grade “ B,” to teach —_ 

Shop Engi and ancillary subjec oe 

Calculations and Science in the City om ‘Gul 
Machine Shop Engineering and Mechanical 
Craft tice 
ASSISTANT, Grade “B,” to teach Mathe- 
matics in the National Certificate and City and 
Guilds Courses, initially to S.2 Ordinary 
National Certificate level. 

BURNHAM SALARY SCALE: £650 by £25 
to £1025, plus London Allowance £36 or £48 and 
appropriate allowances for Degree, training and 
industrial experience. 

Forms of application (returnable by 20th June, 
1958) and further particulars, from the Chief Educa- 
tion Officer, Town Hall Annexe, nn Se Road, 

6. 


(b) 





WILTSHIRE EDUCATION 
COMMITTEE 


SALISBURY AND SOUTH WILTSHIRE 
COLLEGE OF FURTHER EDUCATION 





ASSISTANT GRADE “B” IN ELECTRICAL 
ENGINEERING 





Appointment of ASSISTANT GRADE “B” 
oy! Loe in 1959) to teach Electrical Engi- 
neering at S.3 level and Electrotechnology with 
Siseweaies to Ad level. Applicants should 
be prepared to undertake the responsibility for 
further developing of a H.N.C. course which was 
started in September, 1957. 

— in September, 1958, or as soon after as 
possible. 


Further details from the Principal, College of 
Further Education, Churchfields, Salisbury. 
27th May, 1958. E7343 





UNIVERSITY OF NOTTINGHAM 
DEPARTMENT OF MECHANICAL 
‘ENGINEERING 
SENIOR RESEARCH ASSISTANT 


Honours graduates in on Ratipentng of or Ph 
invited im apply for tment as SEN 1OR 
RESEARCH ISTANT in the above um. 
Salary within the scale £900 to £1300, with member- 
ship gf the a Superannuation Scheme and 


family allow of appointment and 
form of slication which any returned by 
th June, 1958, from the Registrar E7354 


PUBLIC APPOINTMENTS 





NOTTINGHAM AND DISTRICT 
TECHNICAL COLLEGE 


SHAKESPEARE STREET, NOTTINGHAM 


D. A. R. CLARE, M.Sc. (Tech.), 


Principal : 
M.I.Mec! 





LECTURERS 





Due to an increase in the volume of advanced 
work, the following additional appointments to the 
full-time teaching staff are required for September 
next. College will, in the main, concentrate in 

the future on post-Ordinary National Certificate 
on post-Intermediate City and Guilds work. A 
large new building costin; approximately one million 
pounds will come into full use in September next 
and will provide accommodation for well-equipped 
Departments of Building and Civil Engi 
Electrical Engineering, Chem 3 ie and 
Mathematics, and Mining. I oda: 
tion is also available to the cee of Mechani- 
cal Engineering, Arts and Com Printing and 
Textiles. Research work by both staff and students 
is Gains — developed. Coleen senior teaching 
staff will expected to undertake or supervise 
research work. Consultancy work by staff is 





encouraged, 
Pome ow research experience will 
pod San be of consi advantage to the selected 
SENIOR THEORY AND 


LECTURER _ IN 
= he Phy mc - with particular 
TERM ODEN 
LECTURER. In "THERMO DYNAMICS. 
LECTURER IN CIVIL ENGINEERING. 
Salaries in accordance 


by annual increments of 
Further particulars and form of application may 


be obtained from the Principal, to whom completed 
a should be returned not later than 20th ie 





CITY OF LEICESTER EDUCATION 
COMMITTEE 


COLLEGE OF TECHNOLOGY AND 
COMMERCE 


ASSISTANT LECTURER 


ey von LECTURER (Grade 
in the School of is Pane, from September, 1956, 
and 


to teach Secteenien ieee 
awing in Ordinary ‘National Certificate 

courses. me City and Guilds of London Sete 
and ew aie National —— also be 

Salary : Scale, E430 by £25 to to 
£1025 per annum, even By Degree and training 
and increments for a ved teaching and/or indus- 
trial experience and War Service. 

Forms of poate wath a and further particulars can 
be obtained from the aanee, College of Tech. 
nology and Cx to whom the 
forms should be returned as acon as 








comp 
possible 





NORTH RIDING EDUCATION 
COMMITTEE 


CLEVELAND TECHNICAL COLLEGE, 
REDCAR 


ASSISTANTS 





orications are iavinad for the Seflewing posts to 
take effect from Ist ber, 1 
1. ASSISTANT we RADE B for Mechanical 


ASSISTANT (Oi (GRADE A) for Machine Shop 


ms ASSISTANT (GRADE A) for Motor Vehicle/ 
Agricultural M. 


4. ASSISTANT (G A) for Sheet Metal 
Work/W 

Forms Particulars available from me on 
receipt of stam 


forms to be returned by 17th Jones 1838. 
-. BARRA 


Coy Hall, a 
Northallerton. E7395 


PUBLIC APPOINTMENTS 
UNIVERSITY OF NOTTINGHAM 


DEPARTMENT OF MECHANICAL 
ENGINEERING 





RESEARCH ASSISTANT 


RESEARCH ASSISTANT to 
new technique of Ex: se ag ‘Kaalyaie 





Candidates should be or Ph with 
University Degree, H National ficate or 
u jal salary £700 to 





‘ ) 
which should be wow hg bing Sng oe — 
the Registrar 7355 
WARRINGTON EDUCATION 
COMMITTEE 
TECHNICAL COLLEGE 


ASSISTANT, GRADE A, IN MECHANICAL 
ENGINEERING 

ASSISTANT, Grade IN MECHANICA 
ENGINEERING ceed the Ist September, 1998, 
—- teach subjects in the National Certificate 

Application forms and further particulars may be 
obtained from the — 

Education Officer, 








WESTERN REGIONAL HOSPITAL 
BOARD 


ee 


SCOTLAND 


ASSISTANT ENGINEER (ELECTRICAL) 
lications 
An RPER are invited for the 





scale, £700 by £25 (3) by £30 (1) by £35(1) 


to £1015. be 
tarting may be above the minimum 
soquined tp poms caaian ones 
exa’ 
appointment is subject to a deduction at the rete of 
superannuation. 





ADMIRALTY 
ROYAL NAVAL SCIENTIFIC sEAvice 
DRAUGHTSMEN 


FE nae po Fae d = £550 hag 7 a Ac 3. £755 2 


i to Geeun Aamee Men 
(Room 809), St. Ja ’s Park, "London, 


Swit. 





Classified Advts. continued on page 128 
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PUBLIC APPOINTMENTS 
TRINIDAD AND TOBAGO 
ELECTRICITY COMMISSION 


SUPERINTENDENT— 
GENERATION DIVISION 
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PUBLIC APPOINTMENTS 


GOVERNMENT OF QATAR 
(PERSIAN GULF) 





ASSISTANT DISTRIBUTION 
ENGINEER 
are invited for the t of an 
ANT. eo SINEER to 


ph a es 
hens etc., the suppl eTikY and 
swi . jl ge 
3: 3kV HLT. and 415/240 volts L.T. 
must be in possession of at least a 
National Certificate in Electrical Engineering 
who hold an 


engineering 
Institution of 
preferably have had at least 10 years’ experience with 
an electricity supply undertaking. 

TERMS AND CONDITIONS OF SERVICE 

Probationary period of six months during which 
the contract may be terminated at three months’ 
notice by the y 1 Mode 

Contract for five years subject to successful com- 

period. The employee may 
giving three notice 
in writing after completing one year’s service. 

The salary scale is from Rs.1775 per month rising 
by annual increments of Rs.75 to Rs.2000 per 
month and then by increments of Rs.100 to a 
——_- of Rs.2 month, The point of 

y into the scale will 1 be in accordance with the 
tes qualifications and experience. 

A gratuity amounting to one month's salary for 
each completed year of service is payable on com- 
pletion of contract only. 

Free furnished bachelor accommodation, fuel, 
light and water. Married accommodation will be 
provided if desired as soon as it becomes available 
provided, however, that the Government retains the 
right to recover the cost of any passages for wife and 
family ‘if the — is terminated within the 
pr ; 


7, 





NATIONAL COAL BOARD 


NORTHERN (N. AND C.) DIVISION, 
NO. 3 AREA 


AREA CENTRAL WORKSHOPS STAFF 


1400 
. CHIEF PLANNER, £750 to £1150 p.a., or £900 to 


£1400 p.z. 
SENIOR PLANNER, £750 to £1150 p.a. 
CHIEF INSPECTOR, £750 to £1150 p.a., or £900 


400 
ws OR INSPECTOR, £600 by £25 10 £900 2 
assist the 


anager in the sof enginoning 
og ome salt will = responsible for the 
implementation and operation of progress- 
ing and inspection systems on the overhaul of colliery 
— a. eyecare Hho grower least 
Salaries ofl be within f would be an 
be within ranges stated in 


National Coal Northern (N. and C.) Manage, 
No, 3 Area, Mining Aaiiogien, Rerenee: 





GOVERNMENT OF BAHRAIN 


BAHRAIN STATE ELECTRICITY 
DEPARTMENT 





SHIFT CHARGE ENGINEERS 


SHIFT oon meg ENGINEERS for a 
new power station 4—1000kW dual fuel 
alternators ee any al Brown 
Boveri sabe alternators, tter plant now in 
ats ait eumetiogs ner, 1958. first unit to be com- 

for Summer, 
missioned ew be tag tes. bet en 


Leave is earned at the rate of six days per com- 
pleted month of duty and may be taken annually. 

Free air or sea passages, on first appointment, on 
leave and on final termination of contract, are pro- 
vided for applicant, wife and children up to 18 years 
of age. 

An initial loan for the purchase of a car and run- 
ning allowance are granted which fully cover the cost 
of running and depreciation. 

Medical and dental treatment for the employee and 
his family are provided free. 

A knowledge of Arabic would be an advantage 
and in any case the employee will be expected to 

apply himself to a diligent study of colloquial 
Aedbic ead to seach tho senderé of efficiency 
required by the Government regulations. 

All calculations of pay and leave according to the 
Arabic calendar in force in Qatar. 

Applications endorsed “ Assistant Distribution 
Engineer, Qatar,” accom; by full personal par- 
ticulars including age, education, qualifications, 
experience, religion and past employment should be 
made in writing within 14 days of the date of this 
advertisement to ce, Cee and Rider, 8, 10 
" 12, Queen Anne’s Gate, Westminster, 


London, 
E7333 





DUNMOW RURAL DISTRICT 
COUNCIL 





APPOINTMENT OF ASSISTANT RESIDENT 
ENGINEER 


Applications are invited for the above appointment 
on the staff of the Resident for the construc- 
tion of sewerage and sew disposal works under the 
direction of the Consulting Engineers, J. D. and 
D. M. Watson, MM.LC.E., 18, Queen Anne’s Gate, 
Westminster, $.W.1. Applicants should be suitably 
qualified and preferably a some knowledge of 
sewerage and sewage disposal design. 

The salary offered will be between £600 and £800 
per annum, according to qualifications and experi- 
ence. The appointment will be subject to one month’s 
notice on either side and, subject to satisfactory 
service, is expected to last cadet Pt me 
travelling is likely to be necessary and if the person 
d uses his own car on duty the Council will 





years of Salifcations equivel 
B.0.T. _ and Diesel) or C.E.R.A., 
have had operating experience on similar 


generating plant fi at least 5 years. 
pon Re ivalent » £1550 per 


annum. There is also a Pension Pun 


eee eacations. training and experience to 
pr Be gem the Personnel EWBANK 
AND PARTNE TERS, LBSITED, 10-11, so 





CITY OF BIRMINGHAM 
WATER DEPARTMENT 


NEW WORKS AND CONTRACTS 


ASSISTANT ENGINEER 





invited for the above appoint- 


ao Se een ten? accord- 


ment ; 


to and experience pension- 
aaaien. Canvassing disqualifies. 
Application forms and further ey hey from 


and Secretary, Water 
a | paneer Susinghem. 3 * pecuraabis his ible by lech 
June, 1958. 


pay a travelling allowance at a rate not oes that 
payable for a 10 H.P. or 1199 c.c. vehicle in accord- 
ance with the National Scheme of Conditions of 
Service. 
Applicants should apply by a pom. 1958, in 
writing, to the un igned, giving fi ull particulars of 
, qualifications and experience, and enclose copies 
oO not less than two testimonials or the names of two 


referees. 
A. H. BURTON, 
Clerk of the Council. 
Council Offices, 
Dunmow, 
Essex. E7387 





CIVIL SERVICE COMMISSION 


ADMIRALTY 


METHOD STUDY ENGINEER 


Pensionable post in London for 
least 30 on Ist June, 1958, to and supervise 
Work Study and Industrial Management Training 
in Air Repair Organisation and advise on application 


or man normally at 


of Work wee. Me mae must yim achieved 
ite em ip a major 

ors ae and have experience in may 

including the application of Work ‘Study. lary : 


£1280-£1720. 

Write, Civil Service Sr ay 30, Old «nba om 
ton Street, London, W.1, . 
quoting $4847/58. Closing’ om. June, 1958 


PUBLIC APPOINTMENTS 


NATIONAL COAL BOARD 
NORTH STAFFS AREA 
CIVIL ENGINEERING ASSISTANTS 

me: + Ne orth oe see a? te West 
rea t 

Midlands Divison) Coal Board. se 

NS(58)79/1 

POR gee 7 wm f be Corporate Members of the In- 

of Civil Engineers or the Institution of Struc- 

tural i ualifica’ 


cnowheage of specifications, bills of quantities and 
conditions would be of advantage. 


ate Members of the 


perience i i sewers, pipe lines, and be 
accustomed in the ion of schemes for the 
treatment of colliery its. 


Both poms attract a salary, according to experience 
and quali , in the range £900-£1400 per 
annum. 

Forms of application, obtainable from the Area 
Staff Manager, National Coal Board, 72, Leek Road, 
Stoke-on-Trent, should be returned not later than 
16th June, 1958, quoting the appropriate reference 
number. E7374 
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PUBLIC APPOINTMENTS 





SENIOR RESEARCH 
METALLURGIST — WELDING 


$9060— $10,140. 
Department of Mines and Technical Surveys, 
Ottawa, Ontario, Canada. 
TO 

—tInitiate and supervise fundamental and 
applied research in welding, brazing and 
soldering of new and existing ferrous, 
non-ferrous alloys. 

—Advise Canadian Government Depart- 
ments and Industry on design of equip- 


academic qualifications and experience in 
first instance to : 


Civil Service Commission, 
Ottawa, Ontario, Canada. 


Quote 58-1501. E7274 








CENTRAL ELECTRICITY 
GENERATING BOARD 


CIVIL ENGINEERING BRANCH 





QUANTITY SURVEYOR 


ASSISTANT 


Central Electricity ping Rewd uire an 
ASSISTANT QUANTITY SL RVEYOR “% the 


Civil Engi Branch at Hi o. Bankside 
House, Sumner Street, London, 1. 
The successful candidate will carry out general 


quantity surveying duties, but in partouer may be 
required for the t and valuation of 
large-scale variations on civil engineering and building 
works in connection with nuclear power stations. 
Candidates will be expected to have a sound know- 
ledge of both the engineering and building 

thods of t, analysis of prices, agree- 
ment of rates, and assessment of claims ; and should 
have woueee of the settlement of final accounts for 
large industrial building and civil engineering works. 
Candidates should have qualifications equivalent to 
Associate of the Royal Institution of Chartered 
Surveyors or the Institute of Quantity Surveyors. 
Salary within £1210-£1570 p.a., according to quali- 
fications and experience. 

Application forms obtainable from S. S. Scott, 
Chief Personnel Officer, 24/30, Holborn, London, 
E.C.1, to be returned by 17th June. Envelopes should 
be marked “Confidential,” quoting reference 
ENR/144. E7349 











THE ROYAL COLLEGE 
OF 
SCIENCE AND TECHNOLOGY 


GLASGOW 
(In affiliation with the University of Glasgow) 


DEPARTMENT OF MECHANICAL, 
CIVIL AND CHEMICAL 
ENGINEERING 


LECTURER IN 
ENGINEERING DRAWING 


——— are invited from candidates 
ion technical qualifications and 
wide pt. nan of modern drawing-office 
ractice. The =~ would suit a it a benlor 
aughtsman. poy 4 on scale £900 by £50 
to £1350 by £75 to £1650, with superannua- 
tion and family allowances. 
Forms of application from the Secretary, 
Royal a of Science and Technology, 
Glasgow, C. 


E7377 


THE ROYAL COLLEGE 
OF 
SCIENCE AND TECHNOLOGY 
GLASGOW 


DEPARTMENT OF MECHANICAL, 
CIVIL AND CHEMICAL 
ENGINEERING 


LECTURERS IN MECHANICAL 
ENGINEERING 


some should have a good Honours 
d industrial 


ities for which are exceptionally 


good. Members of staff are Hicker Done to 
carry out research lead 
Salary on scale £900 £900 by ex ho ny to £13 by 


£75 to £1650, with F.S.S.U. and family 
allowances. 

Form of application may be obtained from 
the Secretary of the College. 


E7375 

















THE ROYAL COLLEGE 
OF 
SCIENCE AND TECHNOLOGY 
GLASGOW 


DEPARTMENT OF MECHANICAL, 
CIVIL AND CHEMICAL 
ENGINEERING 


ASSISTANT LECTURERS 


Applications are invited for Assistant 
age Mechanica! and Civil Engineer- 
Sicasuse Dugees ond seems lageerriel eers 

Honours some industrial experi- 

raBscelen. —_— exist for post- 
to the Degree of 


Selary scale a per annum, = 
Placement according to 

qualifications, and with F.S.S. SU and’ family 
Shewenees. 


Forms of application may obtained 


be 
from the Secretary of the College. 


E7376 














TENDERS | 


INDIA STORE DEPARTMENT 











SHEET STRAIGHTENING MACHINE 





The Director General, India By + Department, 
Government Building, Brom d Aven Acton, 
Loaten, W.3 invites TEND RS for the SUPPLY 


TBO23]LGNK (HAL 
STRAIGHTENING MACHINE—Motor 
Dine iy rolls—from Imm to 3-5mm thick- 


ness. 

The Tender forms with schedules and specifications 
which are returnable on Thursday, the 3 3rd July, 
1958, may be obtained from the above office ffice (C.D.N. 
Branch) on payment of a fee (which is _ refundable) 
of ten shillings for each Tender. Applications for 
Tenders should bs state the amie number of 
the tenders required E7353 








EDUCATIONAL | 
UNIVERSITY OF EDINBURGH 


POST-GRADUATE SCHOOL 
OF APPLIED DYNAMICS 


_—— 


A Ln ge Course, to the 

in Applied Dynamics, "ill be given 

in the Department ous 6 October 

1958, until June, 1959. Course will provide 
specialised training for grad 





> id an 
in . meen ox Saree. 
main Lecture ynamics 
solids, analytical | vibra- 
tion, gyrodynamics, and theory of contro! 
systems. Laboratory work in the field o 
applied dynamics will also be undertaken. 
0 en Waits thay Us awarded 
to suital 


Further particulars and forms of application 
may be obtained from the F LS ee 
Chemistry Department, versity of 
Edinburgh, West Mains Road, Edin! 
CHARLES H. STEWART. 
Secretary to the University. 


E7172 & 


UNIVERSITY OF LONDON KING’S COL- 
LEGE fovies Sprecelees for the LEVERHULME 
STUDENTS: IN CHEMICAL ENGINEERING, 
for one or two years, from Ist 
Ageia must have a Po 


eRe 


May, 1958. 





—- £500 isd 


wade 
tions —Forms —- the 


ee eee WiC hom 
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EDUCATIONAL 





ALL MCH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree standard. 
Approximately 95 per rege successes. 144-p page 
Prospectus free on request.—B.1.E.T. (Dept. 22), 29 
Wright's Lane, London, W.8. Ell4 & 
FREE! Brochure giving details of Courses = 
Mechanical and Pr tion Engineering, Dra 
manship, &c., for the A.M.1.Mech.E., A.M.1. ae 
City and Guilds and other professional examinations. 
—-E.M.I. Institutes, 5 E£.30, London, W.4. 
(Associated with H.M.V.) Eli7 & 


UNIVERSITY OF LONDON KING’S COL- 
LEGE offers a RESEARCH STUDENTSHIP, 
made available by Usines Emile Henricot, S.A., and 
tenable for one year with ible renewal for a 
second year. Maay — wi be £500 per annum 
he S' h into various aspects 
of the tckouens of ball mills. The character of the 
research is such that it should lead to a Higher 
Degree. 

Applicants should have a good Honours Degree 
in Engineering.—Particulars and application forms 
from the Registrar, King’s College, London, Strand, 
W.C.2, whom completed forms must reach by 
July 2ist. E7384 & 








SITUATIONS VACANT 








APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


el LARGE INDUSTRIAL ORGANISATION 
vacancies for qualified MECHANICAL 
ENGINEERS. aged 30-35, with good social and 
educational background, to train as specialists, 
finally to take charge of staffs in various industrial 
areas in this country.—Reply, stating full details of 
age, qualifications and experience, to BOX ee 
E7302, “ The Engineer.” 
AIR CONDITIONING AND REFRIGERA. 
TION SERVICE AND TEST ENGINEER 
required in London office of large air conditionin 
company, to supervise installation, regulation o— 
testing all types air conditioning, cooling, treatment 
installations. Required to trave' ‘all parts of country 
and on occasion abroad. Pension scheme and 
bonus.—Write to BOX E177 LPE, Romano House, 
399/401, Strand, London, W.C.2. E7388 a 
C.L.C. ENGINEERING LIMITED oye ex- 
perienced PRODUCTION ENGINEER to take 
charge of small production a workshop (20-30 
men) engaged on specialised work, including 
manufacture of com mts for prototype 
machines and assemblies for the shoe and 
rubber trades. Age group 30-40. Appropriate 
salary.—Please apply in se ee the Personnel 


Department (MSM), C.LC ineering, Ltd., 
treet, merset, marking your application 
“ Private.” 79 A 


THE ENGINEER 


SITUATIONS VACANT 
CIVIL ENGINEERING INSPECTOR omit 
by Consultants for work in Rhodesia. General 


Works experience with emphasis on mass 





concrete. 
Age if 


ou le 
right experience ang 55.—| employers, 
ae of, work, , to BOX No. seers “ The 
Engineer.” ~ 
pt yt yen papers ane required for 
service in India, must ha’ 





ny 
Aldwych, R-. 4 W.C.2. E7293 a 


DESIGN DRAUGHTSMAN 

FOR DIESEL TRACTION 
Sulzer Bros. (London), Ltd. a capable 
design draughtsman in Y with their 
important contracts for diesel locomotives 
under the British Railways me me poe dn lans. 
Sound training in mechanica | engineering, 
works apprenticeship and drawing office experi- 
"Apply sting age salary required and ul 
Apply stating u 
a - of qualifications and experience to 
Chief Draughtsman, 31, Bedford seme 7S) 1. 
A 


DRAUGHTSMAN ‘required for Development 
work on special purpose machinery. Wide knowl 


of mechanisms —- ve ONG should 
aged 21/25 years and ha' C. 5-day week. 
Sick and pension fund —Apply in watine | to Per- 


sonnel cer, Osram Glass Works, 

North Wembley. E124 A 
DRAUGHTSMAN required al interesting work 
on building, wiring and d cable schemes. 
and records. Candidates . verry gh hold 
technical qualifications to O.N. -; enntasn Ang, 


SITUATIONS VACANT 
rere oot 





to reside in or near duties in area 
and to undertake tours of 
ietanr tn telecine ok e in West Africa. 


-—. plus wares ¢ and hae Non-contri- 


contribution to the development of admini- 
strative procedures. 

Essential qualifications include a good 
— experience of 
ee, wine ts Se Cae 


ae S23 
a experience 

systems. preferred age range is 28 to 40 
years. 

A nents wiry “we Se ns wats 
contributory superannuation scheme in 
operation. 


Applications, details, should be 
forwarded to then eal Director, BOX No. 
E7305, “ The Engineer. 

E7305 a 
ESTIMATING ENGINEER for progressive 
with prominent London firm of land 





giving details of experience and salary 

British a Wimpey, Ltd. (M. “and ED 
Spadeadam Research Establishment, Nr. Gilsland, 
Cumberland. E7358 a 


DRAUGHTSMAN/TECHNICAL ASSISTANT 
required by Consulting Engineers for work con- 
nected with Dredgers and similar vessels. Preference 
ow to candidates with both hull and machinery 

experience. Minimum qualification, O.N.C., Naval 
Architectural or Mechanical Engineering.—Apply, 
Sir Bruce White, Wolfe Barry and Partners, 1, 
Lygon Place, London, S.W.1. (SLOane —_ i 








q BOOKS and PUBLICATIONS | 





























A complete library 
in two volumes...” 


KEMPE’S 


Engineers Year-Book 


Edited under the direction of the Editor of 


1958 (63rd Edition) 
$2/ 6 (plus postage 2/6) 


3,000 pages covering modern theory and practice 
in all branches of engineering. No other single 
publication devoted to engineering covers a com- 
parable range of subjects so concisely. 


ORDER YOUR COPY NOW 


“The Engineer” 





28 Essex Street, 





Obtainable direct from the publishers or through your local booksellers 


Kempe’s Engineers Year - Book 
Strand, London, W.C.2 


Telephone: Central 6565 














and marine boiler engineers. Drawing office experi- 
ence essential ; workshop experience an a 
po salary commensurate with experience and 
ualifications.—-Write fully, stating age, etc., * 
BOX No. E7332, “ The Engineer.” 
ESTIMATOR for all = of Civil Fowineerine 
Bn and Pension Scheme 


works r¢ qui 
period. Salary, housing, 
etc., oe onary per in confidence stating 
* qualifications and details of experience to the 
Director, The Dredging & Construction 
td., 9, New Conduit Street, King’s RO 
Ik. A 








Co., 
Norfo! 


JOHN HOWARD & CO., LTD., 
require the faeaks staff poe large , oe 
Engineering tracts, initially for p’ ing 
work, London office, and subsequently for 
sites in Northern England, Scotland, Persian 
Gulf and Rhodesia. 


SENIOR a -Age 30 to 


35, experience in steel and concrete 
design and site supervision. 


JUNIOR ENGINEERS.—Age 23 to 
30, University Degree or equivalent. 


DRAUGHTSMEN, experienced in 
Structural Steel work, reinforced con- 
crete, Docks and Harbours, Heavy 
foundations. 


Good salary and prospects —Write full details, 


ualifications and experience, 13, ow 
Sete, London, S.W.1. E7341 a 





JOHN LAING AND SON, LIMITED, 
in’ from 


ASE), 
JOHN LAING AND SON, LiM 
LONDON, N.W.. 
E7133 a 





MANPIELD ENGINEERING 
DEVELOPMENT CO., LTD. 
require the he Rion personnel for employment 


in their office at Forest Hill : 
on Structural and R.C. Designers ; 
and — Designers. 
yi to first-class men prefer- 


ani osing write, giving fullest particulars of 

Te Des, etc., to the above Company at 

1 Devonshire Road, Forest Hill, $.E.23 
E7394 a 


EXPERIENCED DRAUGHTSMEN of O.N.C 
or H.N.C. standard required for in design 
om pment nha A techni- 


is 
be pa ge 
vith ications and experience, end will be 
witl age, qua’ 
reviewed 


The salary at 25 for those with 
H.N.C. is £750 p.a. Contributory tion 


ond wideest pation Gent enptn-qnenn and there 
— Sane canteen, welfare and recreational 
ac 

ore aus Gal in witien te Grows 
LIMITED, Street, St. Helens, 

brief history of their ut tnd ale of te 
education and qualifications. E7360 a 
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SOUR ST REQUIRED for Aaya 
technical articles on a, Eek 





required 


Hoover 

Middlesex. E7337 a 

ENGINEERS for service in 
old established 


experience, to 

Limited, Perivale, 

MECHANICAL 
East required 


>2 
4 


knowledge of met 
be helpful but is not essential and 
ts should be suitably qualified: L.LM. or 
cobalent required. tment (superannuable 
according to = and experience, wit! 
— £900-£1 —Write stating ody, Or py 


experience to Personnel Officer 166) at above 
address before 17th June, 1958. E7372 «a 
PLASTICS TECHNOLOGIST required by 
National Coal i neering Fstab- 
lishment, ae Pay Bretby, Near 
Trent, for testing rt t work 
materials and the toretiontion = 

pesuble application of new 
ts should 


with rexpect to conveyor belting A 
and poeteeey wim Go ane of paetieee Gates eam 





ment; L.LR.L or equivalent req f 
ment ( to fications and 
pg within a, £900-£1400.—Write 


Officer C. 116?) at at em pany PR ae 
PRODUCTION ne 
wan ‘or electrical y in 





of all aspects of administration. Salary, 
£1900 per annum, plus bonus, 
children’s al 


. quarters 
ical attention. Life and dependent’s 
ay schemes —Write, “vies ng full details, experi- 


stating age, married or si , to BOX TE 414, 
eo! 191, Gowhen> House, E.C.2. E7347 a 
fe age a 


pom AND suTeae. Sn4 
Experience in 


Sa co scrape good Good, prwpect— ria Eis) ; 


SENIOR DRAUGHTSMAN (age 30/35 years) 
i for permanent ition with of 





required for pany 

long in S.W.1 area, to werk on 
new types of machines in a field differing from the 
company’s other spec good 


& 
z 
be 
z 
° 
iH 
z 
HS 
i 
i 
m{ 


srayverve’ DESIGN seers 
N required for new section of Design Office. 
working nemnggan a Pen- 


Ennstlant conditions, 
sion and Free Life Assurance in 
operation. 
be addressed to 
PERSONNEL MANAGER 
BLACKBURN MBARTON), LTD., 


DUMBARTON — 
£7378 A 





Classified Advts. continued on page 130 
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SITE 4 ha ne ype med required for sepuvisien of 
and instrumentation wor 


mechanical a large 
scal inthe North of England “Duties wil 
oe Fd od of direct labour 
and its should preferably 
be Corporate Members of a Senior Institution and 
have ble experience in one or both of the 
above of work.—Write, giving details of age. 
experience to date, and salary required, to British 








Oxygen Wi . Lid. (M. and E.), Spadeadam 
Research E ishment, Near Gilsland, a. 
land. A 


eRe TV Ras ENGINEERS (CON- 
ULTING) invite applications from DESIGN- 
BRAUG MEN experienced in reinforced con- 
or steelwork for a —— of ye «my work ; 

Say wee vec, two fl 


Partners, 41, New 
TECHNICAL ABSTRACTING AND RE- 
SEARCHING. Those willing to undertake part- 
time work are invited to write stating subjects and if 
possible charges to BOX No. E7392, “ The Engineer.” 


A 


WANTED 
Experienced STEELWORKS ENGINEER. 
not ae +4 years of age, and tong yd with a 
tL for a senior 
Arndt ny in the engineering or ganisation of 
ge Sheffield steclworks. lary £2000 per 
tenn minimum.—Write in confidence to BOX 
No, E7385, “ The Engineer.” A 








pA AST + gan cor AND TOOL 
DRAUGHTS and CHINE TOOL 
DRAUGHTSMAN by ener “ the South Coast 

Experience in machining light alloys and 
on of hydraulics <a tics an oo 
tage. Tite, stating age, experience, quali- 
fica’ and salary Nequired.—BOK No. ae 


“ 





WELL KNOWN ENGINEERING 
ORGANISATION 


in the West Midlands require 
A man of the highest calibre for Executive 
duties which will include the contro! of Produc- 
tion, and development of organisation. 
The applicant should possess a ee degree, or 
equivalent professional qualification, with 
sibly consultative experience or wide train- 
ing in Administration in large scale manufacture 
within the me industry. 
Salary wili be negotiated to the satisfaction of 
the right man.—Write for application form to 
BOX No. £7363, “ The Engineer.” A 


WORKS ENGINEER required immediately for 
Works (180 employees) in Selby, Yorkshire 

Post involves full responsibility for the maintenance 
and repair department and for the plant installation 
and constructional work associated with current 
expansion, This is an interesting and progressive 
post in an expanding organisation. Good working 
conditions, staff superannuation and bonus schemes, 
assistance with housing if necessary, car provided. 
Pully qualified chemical engineers, or mechanical 
with similar experience in the chemical 

tadusty, 30-40, should apply to the Managing 
iy and BE, Sturge, Ltd., 1, Wheeleys 

— iiscdachom, 15. E7335 a 


WORKS ENGINEER required. Duties will 
involve knowledge of both mechanical and electrical 
building, woodworking, boiler plant, 

and all services connected with the omnis | a large 
facwory.—Apply, in writing, giving details of experi- 
< required, to Technical Director, 


ence 
Kelvin Works, Hackbridge, Surrey. E1901 a 


WORKS MANAGER 


For well-known West of Scotland Metal 
Fabrication Company employing 900 personnel. 

Applicants, between 40 and 50 years of age, 
should have an Engineering Degree or equivaient 
qualification together with practical experience 
in Mechanical Engineering and/or Steel Fabri- 
cation. 

Wide experience of modern management 
techniques is desirable. The successful candi- 
date would be responsible to the General 
Man and would carry full responsibility 
for Works Management, including production 
planning and contro! and work study. 

Commencing salary in the region of £2000 to 
£2500 depending on qualifications and experi- 


ence. 
Candidates are invited to write giving full 
detaiis of qualifications, experience, positions 
held and salary earned to Urwick, Orr and 
ene Ltd., 86, St. Vincent Street, o_. 
A 





WORK STUDY ENGINEERS 

Senior and Junor Engineers are required by 
British Insulated Callender’s Cables, Ltd., at 
Erith Works, Belvedere, Kent. Candidates for 
senior positions should preferably be of graduate 
status and have considerable experience in the 
application of work study to manufacturing 
processes. for junior positions should 
possess a Degree, H.N.C. or similar qualification, 
and be willing to undergo a period of training. 
Good salaries, commensurate with experience 
and qualification. Excellent prospects. agen 
fund and other amenities.——Apply, in writin 
The Staff Officer. E73 om rd 


YOUNG ENGINEER required by a Company 
ng in non-ferrous metals, for handling pro- 
os from the design st on the drawing board, 
‘following through to machine construction and run- 
— | in on the shop A sound practical es g 
knowledge of engineering services is essentia 
Experience of non-ferrous metals would be an 
advan’ Candidates, who should be between 
23-30 write, ens full —_ of oor. 
i jons, age, &c., to BOX No. 67362, “ 


me arr 


THE ENGINEER 


SITUATIONS VACANT 
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AQUASTAT LTD. 


REQUIRE 


A TECHNICAL REPRESENTATIVE of 
high calibre to further the Company’s busi- 
ness in the West Country and South Wales. 
Applicants must be trained engineers with 
a good sales background. 


The Company’s plant for preventing hard 
water scale in heat yan go apparatus 
enjoys a high reputation and the scope for 
extending its use is enormous. 

The prospects for the right man are un- 
limited in this young and progressive com- 
pany. 

Suitable = are invited to write, 
giving, in confidence, full particulars of age. 
qualifications, training and experience and 
salary expected to : 

SALES DIRECTOR, 
AQUASTAT LIMITED 
Romney House, Tufton Street, 
Westminster, London, S.W.1 


£7351 





WORKS MANAGER 


SCOTTISH AGRICULTURAL 
INDUSTRIES LTD. 


invite applications from Engineers for the 
position ee Works Manager of their Scun- 
thorpe Basic Slag Works. Candidates 
should be 30 years of age or over. The 
minimum qualification A eat is Higher 
National Certificate in Mechanical Engineer- 
. Preference will be given to candidates 
with experience of ball and tube grinding 
mills, conveying and sack packing equip- 
ment. Experience in the management of a 
small labour force (about 40) is essential and 
in the operation of incentive schemes based 
on Work bee d — ae post My 
t pensionable. lary accord- 
mynd qualifications and experience. 
Application forms will be forwarded to 
suitable candidates on receipt of brief details 
covering age, qualifications and experience, 
addressed to the Personnel Officer, Scottish 
pss val Industries, Ltd., 39, Palmerston 
Place, Edinburgh, 12. 


E7382 A 








SIEMENS EDISON 
SWAN, LTD. 


(AN A.E.1. COMPANY) 


MECHANICAL ENGINEERS AND 
DRAUGHTSMEN, 
ELECTRICAL ENGINEERS. 
METALLURGISTS, 
PRODUCTION QUALITY CONTROL 
ENGINEERS 


TRANSISTORS 


Siemens Edison Swan, Ltd., is a newly 
formed grouping of companies backed by 
all the resources and facilities of Associated 
Electrical Industries, Ltd. Vacancies exist 
for the above on Research, Development 
and Production of transistors in new 
premises at Harlow, Brimsdown and Totten- 
ham. Specific principal posts to be filled 


are : 

1. Senior Development Engineer. This (En- 
gineer will be required to set up at Totten- 
ham a pre-Production Group within the 
Engineering Department concerned with 
the development of Transistors. Quali- 
fications required are a Degree in Physics 
or Engineering and experience in similar 
work on Transistors of Thermionic Valves. 
ba ¥en sine - range is 26 to 40 years. 

he successful candidate will be directly 
es to the Chief Engineer, Semi- 
conductors. 

2. Senior Mechanical Engineer/Designer. An 

experienced Mechanical Engineer or Ex- 

perimental Officer grade is required to take 
responsibility for a Drawing Office and 

Development Model Shop within the 

Transistor Engineering Department at 

Brimsdown. 

An existing group is about to be ex- 
panded to provide a service to the Engin- 
eering Department for the progressing of 
devices passing into production stages. 
Qualifications of at least Higher National 
Certificate standard are required and ex- 
perience in similar work in the Electronic 
Industry is essential. The preferred age 
range is 30 to 40 years. 

Quality Control Engineer. A Quality Con- 

trol Engineer is required to take charge of 

a new group within the technical section of 

the Transistor Production Department at 

Tottenham. 

The work will be concerned with all 
aspects of quality production and the 
section will work closely with the depart- 
ment responsible for transistor develop- 
ment 

Experience of transistor production 
whilst desirable is not essential. E: 
having a background of Process trol 
work in valve manufacture together with a 
practical knowledge of applied statistics. 
including Quality Control and design of 
experiments would be considered suitable 
candidates. 

A Degree in Physics or Engineering is de- 

sirable but not essential. The preferred 

age range is 26 to 40 years. 

In addition to the above a number of sup- 

porting vacancies exist in all departments 

associated with transistors. The conditions 
of employment are excellent and there are 

Pension Schemes. Starting salaries, which 

will depend on age, qualifications and ex- 

perience, are generous and there is ample 
opportunity for subsequent advancement. 

Some assistance may be given to married 

men in connection with housing. 

Oa THURSDAY, June 12th, FRIDAY. 
June 20th, THURSDAY, June 26th, between 
6 and 9.30 p.m, and on SATURDAY, 21st 
June, between 10 ee li om senior execv- 
tives of Research I ies and Semi- 
Conductor Products Diewion will be available 
for confidential discussions and interviews at 
the 


=) 


GREAT EASTERN HOTEL, 
LIVERPOOL STREET 
STATION ENTRANCE, 

LONDON, E.C.2. 
Alternatively, applicants may care to write 
direct to Mr. A. Wutraker, Director of 
Engineering, Siemens Edison Swan, Ltd., 
Brimsdown, Enfield, Middlesex. E7367 a 


COLGATE-PALMOLIVE LIMITED 
ORDSALL LANE, SALFORD, 5, 


invite applications from 


DESIGNER DRAUGHTSMEN 


preferably with H.N.C. and with 
experience of chemical plant layout, 
service and process pipework. 
Salary and conditions of employ- 
ment are good in a modern factory, 
with excellent accommodation and 
amenities. Applications, giving 
details of age, salary expected, 
training, qualifications and experi- 
ence, should be sent to Factory 
Personnel Manager. 


E1916 A 


SENIOR DRAUGHTSMEN, 
DESIGN ENGINEERS 


and 


DESIGN DRAUGHTSMEN 


At our Corby Works, one of the largest 
integrated Iron, Steel and Stee! Tube Works 
in Europe, we have vacancies for MECH- 
ANICAL, ELECTRICAL, CIVIL and 
STRUCTURAL DRAUGHTSMEN. 


The vacancies exist in the New Develop- 
ment Drawing-Offices and the Works 
Drawing-Offices. The work is interesting 
and offers scope and opportunity to talented 
young men. 


Applicants with Higher National Certifi- 
cate and experience in either the Iron and 
Steel industry or heavy engineering are pre- 
ferred, but men with Ordinary level and 
relevant experience, or even unqualified men 
whose experience is outstanding, would be 
considered. 


In addition to these vacancies, there are 
openings in other Drawing-Offices elsewhere 
in the Company. 





Five-day week. Good welfare, canteen 
and recreation facilities. Superannuation 
and life assurance scheme. Staff hostel for 
single men. Favourable local housing 
conditions. 


GOOD SALARIES BASED ON EXPE- 
RIENCE AND QUALIFICATIONS. 


Applications will be treated as confidential 
and should be made, giving details of age, 
qualifications, experience, and salary re- 
quired, to : 

Manager/Personnel, 
STEWARTS AND LLOYDS, LIMITED, 
CORBY, Northants. 


E123 a 











GENERAL WORKS 
MANAGER 


required for the Northern Factory 
of a Company engaged in light and 
medium heavy engineering. Excep- 

tional opportunity for qualified 
mechanical engineer with some 
electrical knowledge to take charge 
of design, production and general 
administration of medium-sized 
engineering works. Must be first- 
class organiser. Attractive salary 
to suitable man who can take charge 
immediately of growing organisa- 
tion. Pension scheme and housing 
assistance.—Full particulars of age, 
qualifications and experience, to 
BOX No. E7338, “‘ The Engineer.”’ 








STOTHERT & PITT LTD., 
BATH 


invite applications from 


DESIGNER /DRAUGHTSMEN 


with experience in or akin to any of the 
fo rent 
VIBRATING ROLLERS, QUARRYING 
PLANT, TRUCK MIXERS, CONCRETE 
MIXERS, ASPHALT PLANTS, CON- 
CRETE BATCHING PLANTS AND 
ALLIED EQUIPMENT 

Local interviews can be arranged but we 
prefer you to visit our works for a tour of 
inspection, when all aspects of the work can 
be seen at first hand. Travelling expenses 
will be paid to selected applicants. GOOD 
SALARIES will be pid based on experience 
and qualifications. Assistance will be given 
in obtaining housing accommodation where 
required. 

General conditions of employment are 
excellent. Applications, in writing or by 
telephone, giving details of age, experience 
and qualifications, which will be TREATED 
IN THE STRICTEST CONFIDENCE, 
should be made to the CHIEF ENGINEER, 
CONTRACTORS’ PLANT DEPART- 
MENT, STOTHERT AND PITT, LTD., 
BATH (Telephone : Bath 2277). E7368 a 














FACTORY MANAGEMENT 


A West London Company specialising in Electronics and Servo Engineering 
desires to appoint an experienced and efficient Factory Manager. 

THE OVER-RIDING QUALIFICATION IS SOUND EXPERIENCE AT 
SENIOR LEVEL IN THE DIRECTION AND CONTROL OF PRODUC- 
TION DEPARTMENTS IN LIGHT ELECTRO/MECHANICAL ENGI- 
NEERING INVOLVING AN INTIMATE KNOWLEDGE OF MODERN 
TECHNIQUES IN THE MANUFACTURE OF PRODUCTS REQUIRING 


A HIGH DEGREE OF PRECISION. 


Applicants should (preferably) have some professional qualifications and be 


between 35 and 45 years of age. 


The salary will be not less than £2500 per annum. The prospects are excellent 
and the conditions of service are good, including an established first-class 


Pensions and Life Assurance Scheme. 


All applications will be treated in the strictest confidence and should give 
date of birth, full details of qualifications ; past and present positions, with 
salaries earned.—BOX No. E7364, “‘ The Engineer.” A 














June 6, 1958 
SITUATIONS VACANT 





PROJECT ENGINEER 


REQUIRED by the ENGINE DIVISION 
of 


BLACKBURN AND GENERAL 
AIRCRAFT LTD. 


BROUGH—EAST YORKSHIRE 
PROJECT ENGINEER 


The work involved with the post offered is 
of a .. and interesting nature and 
covers the industrial application 
onal — "Gas Turbine Engines. 
The is for a Senior Engineer prefer- 
ably with experience of industrial projects. 
Minimum qualification, Higher National 
Certificate. 


Good working conditions are offered with 
heme. Assistance with housing 
. All applications will be 
and treated in the strictest 

confidence. 


Apply giving full lars to : 
= ee Manager 


Blackburn a General A ‘Aircraft, Ltd., 
Brough, E. Yorks. 


can be arran; 
acknowled; 


E7201 a 








SENIOR 
DRAUGHTSMEN 


preferably experienced in bulk 
mechanical handling or excellent 
opportunities exist for draughtsmen 
with good knowledge of lighter 
handling equipment to gain experi- 
ence of the heavier industrial plants. 
Superannuation scheme. Five-day 
week. Appointment by telephone or 
letter to MARCO CONVEYOR 
& ENGINEERING COMPANY, 
LTD., Lynn Road, Leytonstone, 
London, E.11. LEY. 2254. 


E7309 a 














SITUATIONS WANTED i 








ee ENGINEER (42), A.M.I.Mech.E. 
desi; oil and chemical industries, 
eo aircraft, jigs and tools. Thorough know- 
ledge pressure vessels. Presently holding senior 
appointment but wish scope further advancement.— 
BOX No. E1919, “ The Engineer.” a 


EXPERIENCED ENGINEER (33), M.I.Mar.E., 
H.N.C. Mechanical, ist Class B.O.T. (Steam). 
Seeks position as PLANT ENGINEER. 5-year 
apprenticeship. Experienced in operation, main- 
tenance and installation of steam plant and services, 
including water, gas, ventilation, refrigeration and 
ny machinery. a wacgreny Oe = development of 
services from design to final stages.—-BOX No. 
P1920, 0," The Engineer. 
BRITISH, FOREMAN /SUPERVISOR (42), expe- 
rience erection, dam/refinery, steel buildings, fabrica- 
tion ; fair, but strong, disciplinarian. Overseas expe- 
rience. Al health. Work anywhere in the world. 
- inquiries answered.__BOX No. E1924, “ The 
Engineer.” 7 
ENGINEER INSPECTOR, M™.1.E.1., requires 
Inspectional Work (Freelance). Rate—visit, full 
or part contracts covered, or would like Partnership. 
Area, daily travel from Bedford.—BOX No. E1921, 
* The Engineer.” is 


THE ENGINEER 


SUB-CONTRACTING 


CASTINGS.—We can save your porous castings, 
ferrous or by an 

process ; sample casti 
—Recupero, Ltd., South i 
Harrow, Middlesex (Phone, Byron 1178). E109 mw 


KELLERING and Profile Milling in all metals. 
us your die blocks to copy from wood or plaster 
— hing to Sft. by 8ft. max. size. We are die 
piers the trade.—ARMYTAGE BROS. 
(K NOTTINGLEY), td, The Foundry, Knotting- 
ley, Yorkshire (Tel. : Knottingley 2743/4). E116 mw 


PRATCHITT BROTHERS, LTD., Denton Iron 
Works, Carlisle, having well-equipped engineering 
Soe and ironfoundry, invite enquiries for General 
mgineering, Structural and Platework, from firms 
ing to have plant made to their own designs and 
Sealedeen E125 mw 





PRECISION ENGINEERS.—Personal service for a 


prototypes, small quantity machined parts and rears 
ments. Design and development ge eee 
Approved.—Bowyer, Smyth and Partners, “iia. 
Vineyard Walk, Clerkenwell, E.C.1. (Phone, TER 
minus 5113/4). E112 mw 





SHEET METAL 
WORK 


SPECIALISTS IN 
FABRICATED MACHINERY 


GENERAL SHEET 
METAL WORKERS 


Brake Press Capacity , 
8ft. x # in. 






SHEET METAL | SHAPES LTD. 
2 BELSHAM ST., LONDON, eS 


TV AM Hu 





E7192 mw 





| FOR HIRE 


LATTICE STEEL Erection Masts (light and 
heavy), 30ft. to 150ft. high, for immediate hire.— 
roxy 21, Hobart House, Grosvenor Place, 

W.1 (Phone, SLOane 5259). E103 « 


ponies A £1500 CAMERA FOR ONLY £5. All 
other types of photographic equipment available.— 
B. Bennett and Sons, Ltd., 25/27, Oxford Street, 
London, W.1 (Telephone, GERard 9953). Cata- 
logue on request. Ei28 «x 


| AGENCTES | 


MANUFACTURERS secking to increase their 
sales in Scotland may secure reliable agents by 
writing with particulars to the Secretaries of the 
Scottish Association of Manufacturers’ Agents who 
will advertise under a box number, in the Association 
News Letter.—Write to Dept. E, Hourston 
_— and Co., 5, St. Vineet Place, os. 

















BUSINESSES and PREMISES | 





NOTTING HILL GATE, Excellent light drawing 
offices on two compact floors of 2300 sq. ft. each. 


aw age | boards, &c., available. Available immedi- 
ately. years’ lease.—Apply Goodman & Mann 
(GRO 1910) E1914 1 





yard. 


Canada. 





For Sale or Lease in Canada 
(Would consider participation with English Company) 


MANUFACTURING PLANT 
50,000 sq. ft.—1 floor 


Rail siding, shipping entrance, on 2 streets, 4 acre of fenced 
High and low pressure steam. Heavy electrical ser- 
vice, natural gas, 16’ ceiling, heavy concrete floors, 50’ x 350’ 
clear span, 2,500 sq. ft. of excellent office space. Light or 
heavy manufacturing. Located in Brantford, Ontario. 


Write H. E. McBride, 807 Yonge Street, Toronto, Ontario, 


£7396 t 
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FOR GROWING INDUSTRIES 


Is your factory old, inconvenient, too 
small, its lease running out? 


Are you short of workers, and are those 
you have badly housed, tired of long 
journeys and loss of time whenever there 


is a traffic hold-up? 
HAVERHILL or THETFORD 
SUFFOLK NORFOLK 


OFFER YOU 


@ SITES for FACTORIES with all services 
@ NEW HOUSES for your workers 


® LABOUR available through a selective 
recruitment scheme 


WHAT ARE YOUR DIFFICULTIES? 


Disposing of your existing premises? Lack of suf- 
ficient capital for new building? 


PERHAPS WE CAN HELP 
OR ADVISE YOU! 


The London County Council in co-operation 
with these towns has set up an Industrial 













Centre at the County Hall, S.E.1, to deal with TwaTFoRe 
London industrialists. Write (ref. VA/G, 3) or 
telephone for more information or an appoint- MASR MLL 


ment—WaATerloo 5000, Extension 7494 and 
7595. 

















951 
Classified Advts. continued on page 132 














BUSINESS OPPORTUNITIES 





An Engineering Company 
famous for Textile Machinery 
has opened a department 
for the production of all 
types of machinery and 
foundry work. 


Enquiries will be welcomed 
Long or continuous runs preferred 


Write, Box No. E7298, “The 
Engineer.” 














DRAWING & DESIGN 
SERVICE 
ARCHITECTURAL DESIGNERS will carry out 

Sketch Schemes, General Detailing, 
Colour Schemes. 


Experienced 
work is executed promptly.-——Telephone STR 780 
E1923 $s 














MISCELLANEOUS 











TIME poco. Sales, Rentals, Service, Teie- 


fo is i= Supply and eed 
ag 1d le Borough High t a 
foun, $.E.1. Bii0 1 








MACHINERY Etc. WANTED 


THE ENGINEER 


FOR SALE 


Wr 


TAYLOR & CHALLEN 1573B yg 
GEARED SINGLE CRANK PO ey 
£2 tone epee. 18in. stroke, sep oye 

15 pr motor drive, 6 400/3/50, 

TAYLOR r CHALLEN 1562 DOUBLE-SID 

pea SINGLE CRANK POWER + mgt 
«Anges gouty. 5 a. ae bed area 24in. b 
, if-contained . motor yh ag 40/3/50. 

BLISS iB DOUBLE- ie THON TOGGLE PRESS, 

punch stroke 12in., distance between slides 26in., 


400/3/50. 
NEW BENTLEY 3-ton eo POWER 
PRESS, adjustable stroke, 400/3 


THO* W. WARD LTD. 


ALBION WORKS - - - SHEFFIELD 
"Phone : 26311. "Grams: “ Forward.”’ 
E215 o 





NEW “HOPKINSON” PARALLEL SLIDE 
VALVES FROM STOCK 


Two 10in., Fig. 2160 Three 9in., Fig. 2160 

Two 8in., Fig. 2399 Three 8in., Fig. 2160 

Two _ 4 2160 One Gin. Fig. 2170 

Two g. 2160 ( 

Three ohe., Fig 2160 Seven 24in., Fig. 2170 
Three 2in., Fig. 2182 

Large various makes and types up to 48in. 


Stocks 
bore. Send for full Stock List. 


G. E. SIMM (MACHINERY), LTD., 


27, Broomgrove Road, Sheffield. 
Tel.: 64436 (4 lines). 
E7321 Gc 





LOCOMOTIVES FOR SALE 


14x22 040 BARCLAY 
A selection in stock. 

17x% BAGNALL 
A stock. 

18 x 26 060 BAGNALL 


Insurance reports available. 


R. S. HAYES, LTD., 


BRIDGEND, GLAMORGAN. 


"PHONE: 1311/2/3 E1II9G 





onees*, 150-250 h.p.; input speed can be 
either 1450, 960 or 720 r.p.m., output speed 30-45 


EARBOX, 200 h.p., peak adiys ap to he. 
t 720 oF 1430 -p.m., ratio 25 : | —~BOX No. 
312, “ The Engineer.” r 


a 





WANTED, Machines of all Types. 
CASH PAID 
Shy E. Potts (B'ham), Ltd., 130, Moseley Road, 
Birmingham, 12. VIC. 1278, 1279, 1270, 0856. 
E104 F 





“CACTUS” Type Grab, single chain operated, 
i2 cubic foot capacity.~ Full details to BOX No. 
Biota. The Engineer. F 
FIXED BASZ ELECTRIC DERRICK CRANE. 
35/S5O0M. jib. 2/5 tons, capacity 400/440, 3-phase.- 

Pull details to BOX No. E1913, “ The Engineer.” F 





FOR SALE 











EFCO CONTINUOUS WIRE MESH BELT 
CONVEYOR FURNACE, unused, suitable for 
bright &c., complete with inert gas 


annealing, 
cn ey and control gear.—BOX No. E1904, “ 
- G 


HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, 
and Seco . Complete installations. 
All kinds of Hydraulic Equipment in stock. 
TeoeqEeor AND SON ORE WALT). 
a Street, Pay London, E. 
ast 


New 


LTD., 


Elll G 





TWO NEARLY NEW 350/400kVA. Condensing 
Geared Sets, 150/200 Ib. prams, 


Steam Turbo 
stainless blading, self-contained condensers, 
volts, 3 phase, 50 cycles, and control pment. 
Stand- by sets never put into commission.—BOX No. 
E7390, ** The Engineer.” 
NISSEN MA HUTS for sale. Prom ape despatch 
of 16ft., 24ft. and 30ft. wide huts ; also 


Huts, 35ft. wide, and “ Blister ” 
and 91ft. wide. These buildings various 
lengths and comprise steel tremowerk “with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel., Bexleyheath ‘ants 
G 


FOR SALE 


600 


STEAM TURBO ALTERNATOR SETS 


aeeee. 6600/3/50 MET-VICK. Pass-Out/Condens- 

ing Steam Turbo Alternator Set, date 1948. 

for 340 p.s.i.g. initially, 600 deg. F. 

= also suitable for the following 
ities : 


Ww Pass-Out/Ib./hour Lb. pressure 
a ~~ 60,000 0 
1300 = 110 
toute Ph P/out at 110 & 40 


ly condensing. 
2.00 EW 440/330, RTH. ped 3000 r.p.m. ; 250 
p.s.Lg., 630 deg. Fah. Steam consumption approx. 
12 8 Sb. hewihe, with Surf 


‘ace 
Pumps, etc., Turbine also suitable for 


Pass-out pressures varying between 18/35 p.s.i. 


GEORGE COHEN, 


AND CO. 
wood 1 LANE. LONDON, "'W.12. 
: Bush 2070 and 
Ter GLEY, NR. LEEDS. 
el. : Pudsey 2241. E202 c 





HEYLIGENSTAEDT 47in. SWING 


SURFACING & BORING LATHE 
Infinitely variable spindle speeds from 44 to 
225 r.p.m. 9 long and cross feeds, with power 
feed to top slide. Push button pendant control 
for starting, reversing, inching and stopping 
headstock. 


F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 
EUSton 4681 
E7278 G 





METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 r.p.m., 
400/440/3/50 cycles, complete with control panel 
a gee gearbox, giving a final speed of 

rp 

Motor oa gearbox available separately if required. 


JOHN CASHMORE, LTD. 


Newport, Mon. 
Newport 66941 (6 lines). 
E120 G 


Tel.: 





BELLISS AND MORCOM PASSOUT —— 
TURBINE 600 b.h.p., 160 p.s.i.g. 100 deg. 
superheat passout 35 p.s.ig. 6000 r.p.m. © ied 
David Brown reduction gear 900 r.p.m. output 
shaft. Multijet condenser vacuum 28}in. at 30in. 
barometer. Mather & Piatt alternator 225kW. 
440/3/50, 1000 r.p.m. V-belt driven with — 
panel.—BOX No. E1911, * The Engineer.” 


ONE BELLISS & MORCOM VERTICAL 
COMPOUND ENGINE. 333 r.p.m., 175 p.si., 
800 i.h.p. coupled direct to a Mather and Platt 
alternator 500 rw. 50 cycles, 415/240V. In first class 
condition.—Offer to the Chief Engineer, 
Barlow & Jones, Ltd., Prospect Mill, me 1s 
1 o 


Messrs. 


TWO RYDER 5-SLIDE FORGING HAMMERS 
FOR SALE. Capacity, round and square bars up 
to 1}in., tubes up to 3in. diameter. Weight about 
36cwt. each. Photos. available—F. J. Edwards, 
Limited, 41, Water Street, Birmingham, 3 (Centra! 
7606). E7393 G 


June 6, 1958 
FOR SALE 
SIC INS. STAINLESS 





5 seeaew 
STEEL esl rip chasis o 
chassis or for static moun’ 


mounting ; St dia, 

er ekian te he eae non oes heater tube and 

oe Se ene Oe wiles, te. 

- gny Ft, discharge ; test press. 45 p.s.i., 
W.P. * 8.i. i 

insulation, 16 S.W.G. aluminium 


3in. fi 
Reavell compressor, 
chain drive oa Hardy Spicer 
shaft to P.T. em unit. 

Price ex £2200. —Please write BOX No. 
E7324,“ ‘Tho Exet Engineer.” G 
FOR SALE.—John Thompson Self-contained 
Double-pass Economic Boiler, 3000 Ib./hr., evapora- 


tion 80 tb is /sq. inch. Available early July —Apply, 
J Nimmo and Son, Ltd., Castle Eden, Co. Sac. 


CEM 


“BENTLEY” Plate Bending 
Rolls ; 6ft. by din. and 8ft. by din. 
M.S.; open end frame ; self-sup- 
porting top roll ; finger-tip control ; 
full electrical equipment ; alterna- 
tive capacities available. 

“PEARSON” Electro-Hydraulic 
Guillotine, 8ft. by 4in. For early 
delivery. 

*““SEDGWICK”’ Universal 
swing-beam Bender and Folder, 6ft. 


by tin. 
Fully detailed Stock Lists avail- 
able. 


CHARLES E. MATTHEWS (Machine Tools) 
LIMITED 








34, Gladstone Road, Croydon, Surrey. 


Tel. No.: Thornton Heath 1783. 
Telegrams : ‘‘Matolco,”” Croydon. 
El21 a 




















IT’S A TRUMP CARD 
TO REMEMBER... 


WAROS might have 1t/ 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 








DREDGING PLANT 


Largest Dimensions and Capabilities 


To the 





PATENT CUTTER HOP- 

PER DREDGERS, PATENT 

DIPPER DREDGERS, 

BUCKETDREDGERS, 

GOLD AND TIN RECOV- 

ERY DREDGERS, FLOAT- 
ING CRANES 


Hopper Barges, Screw 
Steamers, Side and Stern 
Paddle Wheel Steamers, 
Tugs, etc. 

New Buckets, Links, Pins, 
Gearing, etc., supplied for 
existing Dredgers. 


"Phone: Paisley 4121 
London Agents; Messrs. 





FLEMING & 











All Electric eg oe Pumping Plant “Larubi™ Constructed for the Anglo-iranian Oil Co. Ltd. 


7 feet. Pumping 


4x2 
to a height of 


Dimensions: 


: 200 tons of mud per hour through 500 feet of shore pipe 
eet above low water. 


sey & ENGINEERS, PAISLEY, ag eed Tel. Add.: “ Phenix Paisiey.” 
Nye & Menzies, Ltd., Capel House, 62, New Broad Street 


LT D. 


* Phone: London Wall 4846 








Ee eT eee 





June 6, 1958 
ros SALE 


FRED WATKINS (BOILERS), LTD. 


om BOILERS.—Cochran Vertical a 4 
ft. Gin., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
130 Ib. W.P.: reconditioned 8ft. 6in. down to 3ft. 
dia.: Economic, 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.P.; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Tilghman 365 cu. ft.; 
Broomwade 300, 200 and 130 cu. ft.; all motorised; 
Reavell Rotary Blowers, 2000 c. fm. .» 3-2 p.s.i. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

CRANES.—Mobile 10-ton poten g lorry mounted, 
30ft.—7Oft. extendable jib ; 4-ton Coles Diesel-Elec- 
tric ; aye Jones Super 40 (3) ; ; Neals 2-ton Diesel, 
20ft. j bs (2); Derrick, 5-ton Butters Electric 
eoneiiinn type, 90ft. jib ; 5-ton Wilson Electric, 
70ft. jib; 3-ton Rushworth Electric, 65ft. jib ; 
Steam Loco, 18-ton Brownhoist, 5Oft. jib ; 10-ton 
Coles, 40ft. ‘jib ; 8-ton Wilson, 35ft. jib; 5S-ton 
Smith, S5Oft. jib ; 5-ton Cowans Sheldon, 50ft. 
jib; 5-ton Grafton, 38ft. jib; E.O.T. Goliath, 
40ft. span, 60-ton Clyde, 40-ton Babcock, 10-ton 
Morris ; 5-ton Henderson, 24ft. 74in. span, 1946 ; 
$-ton King, 29ft. 3in. span ; 2-ton Morris, 18ft. 
span, 2-ton Smith, 34ft. span. 

RAILWAY MATERIAL.—150 h.p. Stephenson 
Diesel Loco., fluid flywheel drive ; “Ruston 80/88 
h.p. Diesel Loco., electric start, flameproof ; 
Peckett 14in. by 22in. and Tin. by 12in. Steam 
Locos.; 3 miles ~ Ib. Track, 24in. gauge bogies, 
turnouts, locos., &c. 

STEEL PIPING.—S0,000ft., 2in. Galvanised, new ; 
60,000ft., 3in. black new ; SOOOft., 8in. seamless ; : 
1000ft., Qin. seamless ; SO00ft., i4in. seamless ; 
400ft., 18in. riveted ; "280ft., 21in. o.d. welded 
flanged ; 3800ft., 21in. seamless flanged ; 
24in. riveted ; 1450ft., 27in. 0.4. welded flanged : 
216ft., 48in. riveted ; 216ft » 60in. riveted. 

CAST IRON PIPES. "Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.— Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 3000, imme- 
diate delivery, below makers’ prices. stock, 
all sizes, Parallel Slide Sluice, Gunmetal, Sy tae 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50, gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by din. ; Robertson Straightening Rolls, 
8ft. 6in. by #in.; Berry Bending Rolls, 7ft. by 4in.; 
Tangye 300-ton Hydraulic Horizontal Straighten- 
ing Press, 1 5ft. = Ba 3ft. table ; Herbert 3ND Miller, 
6lin. by [Sin. table ; Pels Punch and Shears, jin. 
capacity ; nine new 2 cwt. and 1 cwt. Pneumatic 

Hammers. 


SLING BRINE ERIN WORKS, 
LEFORD, GLO! 
‘Phone | Coleford 2. £106 o 





SERVICE 


VALUE! 





BLISS No. 822 Automatic Strip Feed Power Press, 
with twin lid curling and stacker attachment, 
complete with double blanking and forming tools 
for 3in diameter can ends, self-contained vacuum 
pump to strip feed, vee rope motor drive suitable 
for 400/3/50, fitted with detachable front tie bars, 
pressure exerted approximately 40 tons, stroke 
34in., size of 293in. by 17din., maximum 
— of strip 38in. Weight approximately 5 tons 


TAYLOR & CHALLEN No. 3 G.D.F. Geared, 
Double Sided, Double Action, Cam Action 
Drawing Press, arranged motor drive for —_— Y 
3/50, punch stroke roximately 7in., bi 
holder stroke ee Se To tely 34in., tee slotted 
bed 18in. . oa uprights 204in. 
Weight coproximatsly 51 

B High Speed, Open End Guillotine Shearing 
M ine, Undercrank type, arranged motor drive 
for 400/440/4/50, fitted with ——,! sheet 
hold-down and complete with front, back and 
side de gavecs, capacity, mild steel 484in. by 14 


S.W. 
B.E.N. Model TS9, 2-Stage Automatic Air Com- 


400/440/3/50, motor and compressor 
horizontal air iver, displacement 9 cu. ft. per 
a, working qounune 200 Ib. per square 


inch. 
QUICKWORK No. 321 Motorised Rotary Shearin; 
Machine, with circle po ye, prema et 
motor drive for 400/440/3/50, capacity 14 S.W.G. 
mild steel, depth of shear throat 30in., cuts circles 
a 6in. to 6O0in. diameter. Weight approxi- 


NOANDESCENT Forced pao Bar Heating 
Furnace, double-ended, gas-fired, heating chamber 
36in. wide by 24in. deep 14 9in. ‘high, total length 
through furnace 32in. a temperature 
range 900 deg. to 1350 deg. Cent., 1200 deg. Cent. 
can be a in about 14 hours after starting 
from cold 

Photographs of the above are available. 

MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 

Telephone : EUSton 4681-3771. 
LANSDOWNE HOUSE, 4l, WATER STREET, 

BIRMIN 


GHAM, 3. 
Telephone : Central 7606-8. E207 co 





FOR SALE 2 Back Pressure Steam Turbines by 
Allens. Inlet 320 p.s.i. to 5/20 p.s.i. Exhaust. 
a1ekW, 4900 r.p.m. Very cheap.—Write 1, Beaufort 
Street, Manchester, 3. Phone : 7. aay 
G 


THE 
AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 


AND MACHINERY 
56, VICTORIA STREET 


LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 











FOR SALE 











TWO NEARLY NEW POWERFUL 
CRANES 

90-ton Electric Travelling Goliath Crane, 106ft. 
span, 72ft. lift, all lattice steel construction, electrics 
400 volts, 3-phase, 50 cycles. Tested by Lloyds to 
150 tons. 

35-ton Electric Portal Wharf Crane, built 1945 ; 35 
tons at 60ft. fixed radius, 85ft. height of lift, rail gauge 
40ft., admitting 3 lines of standard gauge track, elec- 
trics 440/3/50, with Ward-Leonard generator. 

REED BROTHERS (ENGINEERING), LTD., 

Replant Works, Woolwich Industrial Estate, 
London, S.E.18. 
Telephone : Woolwich 7611/6. 


MED» 


LATE TYPE HIGH CLASS 
SLOTTING MACHINES 
IN STOCK 


BUTLER, 20 in. High Production, table dia. 
45in., admits in dia. 70in., h.p. motor 15. 
ORMEROD 2lin., table dia. 4lin., admits in 
dia. 72 in., h.p. motor 15. 
BUTLER 12in. High Production, table dia. 
, admits in dia. 44in., h.p. motor 7}. 
ORMEROD 12in., unused ; table dia. Win., 
admits in dia. 50in., h.p. motor 8. 
MUIR 12in., table dia. 32in., admits in dia. 
44in., h.p. motor 74. 
BUTLER 8in. High Production, table dia. 20in., 
admits in dia. 24in., h.p. motor 5, 
ORMEROD Bin., table dia. 18in., admits in dia. 
30in., h.p. motor 4. 
All with automatic and hand, long./cross 
and rotary table movements. 
Offered as purchased or fully rebuilt. 


Inspection invited 
IT’S CHEAPER TO BUY NOW 
SOAG MACHINE TOOLS, LTD., 


JUXON STREET, LAMBETH, 
LONDON, S.E.11 


Phone : RELiance 7201 
"Grams : “ Sotoolsag, London, S.E.11 


E212 46 


E7391 G 








HYDRAULIC PRESSES 


i. oo 

‘OKE HYDRAULIC FORG- 
ING PRESS, ram 3lin, dia, admits 8ft. 7in. wide, 
1000 son DOWN.-STR KE P ye 
ram 27in. bed 40in. 
650-ton DOUBLE-ACTION DRAWING PRESS, 
by Lake Erie, bed 7ft. 6in. by 6ft. 8in., with self- 


MANY O HYDRAULIC PRESSES OF ALL 
REED BROTHERS Lone geminal Ltd., 
Woolwich Industrial 


London, S.E.18. 
Telephone : Woolwich 7611/6. 





AVAILABLE FOR IMMEDIATE DELIVERY : 
225 TONS OF APPLEBY-FRODINGHAM 1.B. 


various other sections, go 
Lover Goosrener 2 1 e080, 9886 9886 as fines), isephone: 





FOR DISPOSAL, 6 ey reer 30ft. by 9ft. d 
by 5/16in. Weited Ce peon gd Tanks, single 
compartmen ay 

One 13ft. 5 a4 7, ft. 6in. diameter Ditto, 3500 


ROX Ne EIS 7 The Bagineer™ = a 








600 H.P, TOTALLY ENCLOSED REDUC- 
TION GEAR BY TURBINE ee Ratio 
730 to 38-7 r.p.m. ; Helical a. New 1942. 
F, Burrill & Co., '235a, Cathedral oad, cen. 
Tel. : 26100. E7344 


ENGINEER 


AUCTIONEERS & VALUERS 





SSTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams: 


Telephone: 
Monarch 3422 (8 lines) Sites, London 


133 
AUCTIONEERS & VALUERS 


HENRY BUTCHER 
AND CO 


Auctioneers, Valuers 
and Surveyors 





Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


8. L. JUDSON, F.R.LCS., F.AA. 

B. BEDDARD, A.j.MBCH.E., F.A.L.P.A. 
M. 8. CHEAVIN, F.A.1. 

G. B. GIBBS, F.A.L.P.A, 





SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9 REX PLACE, LONDON, W.1. 








Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Special 


IN THE 


SALE & VALUATION 


OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE, 
LONDON E.C.3, 











Telephone: HYDE PARK 8844/3/6 (3 lines) ' Telephone: ROYAL 4861 
E. R. 
By Order of the Minister of Supply 
AUCTION PROGRAMME 
Main Location Auctioneers 

June 10-13 Vehicles, machine M.O.S. Storage . FULLER, HORSEY, 

tools and miscel- Royal Aresal. ool- SONS Ry CASSELL 
stores, in- w (Dex 

cludi inoculars, Avenue, ee “on 

textiles, cold stores, (Tel.: Royal 4861.) 

etc. 

June 17-19 Machine tools and M.O.S. Storage Depot, W. WALTON & 
miscellaneous stores, Ruddington, Notts. (Dept. L), 
including M/T meee eae Bridlesmith 
spares, textiles, etc. ty om ‘ 

Ta. 4727 oh 

June 20 Miscellaneous stores, Command Ordnance be le & 
including boots. 5 eee LD 
shoes, scrap canvas. , Plymouth. (Sale at oo nd House, St. 
hand tools, etc Kinterbury House.) Andrews Cross, Ply 

mouth. 
(Tel.: 65356.) 

June 24 Miscellaneous stores, Northern Command BARTLE & SON (Dept. 

including :— , LL), 50-52, Merrion Street, 

Barlow, Nr. Selby, York- Leeds, 2. 
shire. ee 20898.) 
canvas, blankets, hessian, rags, tentage and webbing, boots, berets, caps com- 
forter, caps G.S ; penne Jerkins, pullovers, canvas shoes, shirts, socks. 
ties, battle dress trousers, vests, old batteries, tyres. tables, haversacks, 
packs, kitchen utensils, wadieg rods, gravity Bay machines, paint, 
and M.T. tools. 

June 25-27 Miscellaneous stores, Central Ordnance Depot, SIMMONS & SONS 

Didcot, Berks. (Dept. L), 12, Station 
, Reading, Berks. 
(Tel. 5.) 

July 2 Machine tools and Technical Sub SHOULER & SON 

miscellaneous stores Depot, Old Dalky, Mel- (Dept. L), 1, Norman 

ton Mowbray, Leics. (Sale Street, Melton Mowbray, 

at Melton Mowbray.) Leics. 
(Tel.: 81.5 

July 7-11 Passenger and load- M.O.S. Storage Depot, WALKER, WALTON & 
vehicles, Ruddington, Notts. HANSON (Dept. L), 

carthamoving ad i Byard Lane, Bridlesmit 

ee ean 

Catalogues, !s. Od. each (P.O.’s only), available only from the auctioneers shown above. 

Elis 3 
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Move hundreds more 


CRAWLER TRACTOR 124 B.H.P. 

































HERE IT 18! The entirely new International BTD-20. 
It’s sensational—an even greater performer than 
the famous Tp-18! 

The BTp-20 is powered by a Rolls-Royce 6-cylinder 
diesel engine, and designed throughout to set new 
standards in flexibility and productive capacity. 
Besides hydraulic power steering and numerous 
other advanced features, it has new, work-boosting 
Full Reverse Transmission, giving the advantage of 
instant selection froma range of six forward speeds 
and six reverse. The BTp-20 is the only crawler tractor 
of its size with this feature! 

THIS GREAT NEW TRACTOR IS GOING TO BE AVAILABLE 
LATER THIS SUMMER! Contact your International 
dealer now for more facts and the latest news. 


SIX-SPEED, FULL REVERSE TRANSMISSION 
CAN DOUBLE ’DOZING-CYCLE SPEED! 


With the Brp-20 you can change gear and direction 
with a single sweep of your arm—go forwards or 
backwards in any one of six speeds! You can ‘doze at 
1.5 m.p.h. with 25,400 pounds of push, then back out 
as fast as 8.4 m.p.h. You’ll work /faster— move 
hundreds more yards daily with the Brp-20. 








CONSTRUCTION EQUIPMENT DEALERS IN GT. BRITAIN AND N. IRELAND 


JAMES BOWEN & SONS LTD 


: EDINBURGH, GLASGOW & ABERDEEN 


“aoe MOU NEUE SU | worn MANCHESTER S00 


SAVILLE TRACTORS LTD 


LONDON, STRATFORD-ON-AVON, CARDIFF & BELFAST 
WESTERN CONTRACTORS SERVICES LTD 
BRISTOL 

MRR TREE 












INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED - HARVESTER HOUSE - 259 CITY ROAD - LONDON EC! 








| 
. 






June 6, 1958 


PAGE 


Abbott & Co. (Newark), Ltd.... 65 
— te Recording Instrument 
Mi esnuieneegedtensiashpenedudensé 113 
Aeraspray Associated, Ltd.......135 
Air Control Installations, Ltd. 31 
Air Industrial Developments, 
EFI CIES 87 
Airviews, Ltd.. 
Aiton & Co., Ltd.. 
oa 3~ se G. H., Machinery, 





Allott ‘Bros. & Leigh, Ltd... 
Angus, G., & Co., Ltd...... 84 
Armstrong Patents Co., Ltd....123 
oy t waren ‘(Brock- 

. a! area 25 
Ashmore, Benson, Pease & Co. 9 
Associated Lead Manufac- 

| ee 73 
Automotive Products Co., Ltd 125 


B.R.C. Engineering Co., Ltd. 


Cover iii 
ie See Ss 
Barron, W. S.., & Son, Ltd.......109 
Beardmore, W., & Co., Ltd.... 52 
Beresford, J., & Son, aga 
Birfield Industries, Ltd....... 30 

th, J., & Bros... dics 16 
Borg- Warner, Lid... voceten ee 
Bostock & Bramiey, ‘Lid. sivebe: ae 
Boulton & Paul, Ltd... ae 
Boulton Paul Aircraft, Ltd.. 136 
Brackett, F. W., & Co., 

Ltd... 107 
British Oxygen Linde, 106.3. 2 
British Ropes, Ltd..... 57 


British Steam Specialties, Ltd. 68 
British pnenmeapnelantonies * . 
ES8. ... Saebiee ae 
British Twin Disc, pi? ees 
Broadfoot, J., & Sons, Ltd. 58 
Bronx Engineering Co., L id..... 75 
Brown, D., Corporation (Sales), 


td.. Cover “a 
Brown, x , Land Boilers, Ltd... 
Brown, N. C., Ltd 18 
Brownlie & Murray. Ltd... 44 


Brush Electrical Engineering 
Co., Ltd... ror ‘ 

Budenberg Gauge Co., Led...... 24 

Budworth, D., 108 





THE ENGINEER 135 


INDEX TO ADVERTISERS 











PAGE PAGE PAGE PAGE PAGE 
I BI i. cessaresahernsvacnes 17 Evershed & Vignoles .............117 Imperial Chemical Industries, Palnut Co., Lid.,....... ..104 = Spencer - Bonecourt - Clarkson, 
Burnand, W. re & Son, Ltd. 40 ted. sbipiueiabiansscepedontenhtssash 28 Pinchin, Johnson & Co.. 35 Ltd. .. Rei teh 7 
Butcher, H., & Co.............. ..133 Farmer, L., & Sons. ‘ 133 Ince Forge Co............... 108 Pinder, W., & Son, Ltd.......... 78 Soirax-Sarco. Ltd... ’ 73 
Butterley Co.. Ltd... ..... 61 Farrar Boilerworks, Ltd.......... 95 International Combustion Pro- Pioneer Oil g & Moulding Staedtler, J. S., Ltd....... $2 
Fel Electric, Ltd............ ee ducts, Ltd... ; ot Ci BRB saccties sensu 98 Stainless Steel Wire Co., Ltd....109 
C.A.V., Ltd.. 83 Fenner, J. H., & Co., Ltd......... 22 International “Harvester Co. Plus Gas Co., Ltd.. 114 Star Foundry, Ltd. ..... 66 
Cc. & M. Engineering C Cor, £00 BF > PMI BAB ao. ccocercesenccne 3S of Great Britain, Ltd.......... 134 Pontifex, H., "& Sons, Ltd... a Sturtevant Engineering ‘Co. 
Cableform, Ltd... 92 Ferranti, Ltd....................... 82 Isler, C., & Ca., Led............. 27 Pool, J. & F., Ltd. : Lid... vicsaeet ae 
Caird ~4 ‘Ltd... | ae eo ee saibain ae Potter, F. W.. & Soar. Ltd. % Sugden. T., Lt 38 
Callow, F. EB. (Engineers), ‘Ltd.114 Fieldi & Platt, ae .. 6 Jarrow Metal Industries, Ltd...126 Power Flexible Tubing Co., e ~~ Oil Seals ‘and Gaskets, 
Carr, C., “T alitieg BS ~ BR Ei iscccsisdskesave LATS BGG . cnsncaddanbbemina Suvebiatmiied 74 62 
Carter, B. & F., & Co.. Ltd... * Fleming & Ferguson. Pag 132 Kay & Co, (Engineers), Ltd..... 76 Power-Gas Corporation, | Stes 9 
Cascade Water Coolers, Ltd.... 69 Flexello Cases 2 & Wheels, tae. Bo Kearns, H. W., & Co., Ltd...... 85 Prestons, Ltd..... 17 Taylor, F., & Sons (Manches- 
Clancey, G., Ltd....... ... 23. Flexible Ducting. Ltd.. Keelavite Rotary ones and Priest Furnaces, Ltd....... 78 SR a cninsenadate 
Cleveland Bridge & Engineer- Foord, J., & Co... - “133 Motors, Ltd... Cover iv Pulsometer Engineering Co., Taylor Industrial > enone 9 
ing Co., 107 Forster. T. S.. & Sons, Led. ... 74 Keith Blackman, Ltd.. 37 Lid. -113° Taylor Stoker Co., Ltd... . 65 
Climax ew nem Co. of ~ eral = Ltd... eae 3 como. F ineers | Year-Book 123 caater son Aci Contr 7 
Europe, Ltd.... TANK, Cu... ..csessscerrvessessoses ubach, F. W., Ltd............-+. ‘ : panoue Airer: * 
Clyde Crane & Booth, Ltd....... 16 Frenchay Products, Ltd...... Quasi-Arc, Ltd...... 0.0.0.2... ee ST oR “Js 
Clyde Crane & bare 16 Fuller, Horsey, Sons r Caaaeit133 py oom My! io , & Co., Ltd... o Tele, oy ; i . eo vir < 
Clyde Tube Forgings, Ltd ionwe eae : hornycro t 
Coghlan Bright Steel, Ltd. %s G.W.B. Furnaces, Lid......... 18 Loyd. F. H. a Co.. iid “100 ee 2 ae 
Colt Ventilation, Ltd............., 13 eipel, td . w isle, Lt R ill & Co., Ltd... 87 i i 
Coline anne Wi, Go. | Generel BlocuieGa, tide 36-31 LodgeGouteell id... 72 neta Got a ee 
(Boilers), Ltd... p ..11S General Refractories, oy eee 65 Lynward Engineering Co., Ltd. 76 Richardsons | Westgarth , 
Consett Iron Co., Ltd. 58 Gibson, A. L., & Co., Ltd...... 98 OU ese 2 Varatio-Strateline G Ltd...102 
Cowans Sheldon & Co., Ltd..... 56 Glacier Metal Co.. Ltd... 95 McDonald Furnaces Ltd........ 44 Robertson Thain, Lid... mais A mares aS ads & Co. (M : ~] 
Crane, Ltd... 34 Goodyear Tyre & Rubber Co. Maclellan, P. & W., Ltd... 68 Robinson, L.. & Co. forks}, Ltd.” wed 104 
Craufurd Fabrications, Ltd...... 14 (Gt. Britain), Ltd...... Madan, C. S., & Co., Ltd. 12 nici trata), 1.t0.......:+i;.+0 38 Volees Gentorin 
Craven Bros. (Manchester), qo 0tesham Transformers, Ltd... i Marsden, S.. & Son, Lid... é 36 A.V, &Co. Lid ~ v° pring, 
Ltd. ... +» 42 ars! eming 0., e wr 9 
Crompton Parkinson, Ltd..118 Hadfields, Ltd. 63 Ltd. Pe Rox: Dowis & Thompson Lid. 9 Walkers (Century Oils), Ltd... 55 
Cross Manufacturing Co. (1938), Harbutt’s’ Plasticine, Ltd.......110 Matthews & Yates. Ltd... 8 Ruhrstahl, A.G. 12 Wallsend Slipway & Engineer- 
R 34 Harland Engineering Co., Ltd.120 Metallic Valve Co., Ltd........... 90 Ruston-Bucyrus, Ltd. %6 ing Co., Ltd......... ».. 122 
Pane to Bros., Ltd.. sais ae Harris, J., Tools, Ltd.. 104 Metropolitan - Vickers Elec- Ward, T. W.. rem € 68-132 
Cupodel, Ltd... - 37 Harvey, G.A., & Co (London), | trical Co., Ltd... voces MB-97 Wareing Bros. & Co., Ltd. 116 
RG stan scrchnden Millers Rings, Ltd... . & S.G.B.... vens. 38 Watson, H. T., Ltd. 76 
DEW.. 47 Head Wrightson Processes, Ltd 34 Modern Wheel Drive, Lid... 21 St. Georges Engineers, Ltd....... 40 Wellington Tube Works, Lid... 88 
Darlington Forge, Ltd... 79 Hermetic Rubber Co., Ltd...... 76 Morgan Crucible Co., t.td....... 80 Sankey Green Wire Weaving Wellman Bibby Co., Ltd.... 10 
Deloro Stellite, om AES 86 Higgs Motors, Ltd 45 Morgan Refractories, Ltd. 59 Co., Ltd 36 West Ham Testing Laboratory 34 
Donovan Electrical Co., Ltd.... 35 Hill Alzen (Sales), Ltd.............106 Morris, H., Ltd.... 77 Savery, T., Pumps, Ltd.. 107 West Yorkshire Foundries, Ltd.114 
Doulton Industrial Porcelains, Hilton, R. B., Ltd.. 20 Schieidrop & Co., Ltd........ 75 Wheatley, Kirk, Price & Co... 133 
Ltd.. 35 Holbrook . ... 14 Neco Geared Motors. Ltd... ... 36 Schiess, A.G... 11 Whessoe, Ltd 101 
Drysdale & Co.. Ltd... 47 Holmes, W.C. & Co.. Ltd....... 33 Newall Group Sales, Ltd... 32 Scriven Bodies Tools, Ltd.....123 Whipp & 9 Ltd. - 33 
Ductile Sheet Stockists, Ltd..... 89 Holst & Co., Ltd. 4 Newalls Insulation Co..Ltd..... 55 Sespa, U.K., Ltd. 19 Widnes Swany & Engineer- 
Hopkinsons, Ltd................0 92 Newbury Diesel Co., Ltd... 78 Shaw Petrie, Lid. 93 ing Co., Ltd 105 
E.N.V. Engineering Co., Ltd 74 Hudson, * See eee Shawe Meta! Spinning Works 78 Wigglesworth, F & Co., Ltd.. 102 
Eagle Pencil Co...... 90 Hughes - pm Bere Stampings, Oil Feed Engineering Co., Lid.i24 Sheppard & Sons, Ltd... 39 Wilkinson Rubber Linatex. Ltd. 66 
Edwards, F. J., Ltd. 3 Litd.. 89 Oddie Bradbury & Cull, Ltd.... 24 Sierex, Ltd.. 119 Wiseman, A., & Co., Ltd 115 
Electromagnets, Ltd.. 21 Huntingdon Rubber Co., l td.. 17 Opperman Gears, Ltd. . 111 Small & Parkes, - ; 108 Wynstroments, Ltd. 38 
Elliston, Evans & Jackson, Ltd. 3 Opperman, S. E., Ltd. 113° Smedley Bros., Lid 78 
Eltron (London), Ltd ITD., Ltd.. 91 an rs (Instru- Smith, H., & Co. (Possil), Ltd. 21 Yorkshire Imperial Metals, Lid. 3 
English ElectricCo., Ltd. Cover ii Imperia Aggregatebau Auto- ments), L 115 Smith, J. W. (Coventry), Ltd... 38 ro (Lifting Appliances), 
td. wo 


Evans, F. W., Ltd....... 24 haus Muller oHG.. ...115 Osborn, S., RCo. ‘Lid........ 41-94 Smith & MeLean, Ltd... 27 





AERASPRAY Spray Booths 


Wherever an organization of inter- 
national repute continues to expand and 
install the best modern equipment, 
there you are most likely to find Aera- 
spray Water Wash Spray Booths chosen 
for repeat orders. 

They have porcelain enamelled back 
screen as standard and can also be sup- 
plied with similiar water washed side 
It is difficult for anyone who 
has not seen them to visualise the im- 
mense superiority and advantages. Only 
normal lighting is necessary to throw up 
the work with great clarity. The inte- 
rior remains bright, clean and new look- 
ing. The booths are a source of pride to 
those who use them and promote morale 


screens. 


TRADE MARK 





Some of the Spray Booths supplied to Ms. Brook Motors Ltd 


and care of the work done in them, 
@ New Catalogue sent on request 





AERASPRAY ASSOCIATED LIMITED 
Makers of Spray Guns; Air Compressors; Water Wash etc. Spray 
Booths; Conveyors; Infra Red etc. Stoves; Automation Equipment. 
1, VICTORIA STREET, LONDON, S.W.1. Phones: ABBey 5095-5096 
Head Works & Offices: Nechells, Birmingham, 7. Phones: EASe 1671-4 etc 
Representatives at Glasgow, throughout Britain and the worid 
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PENDEFORD 


MULTIMETER 
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Direct reading of pressure, strain, torque, 
displacement, load, tension; electrical 
output for remote indication and recording. 


LIGHT IN WEIGHT—SIMPLE TO OPERATE— VERSATILE 


SPECIFICATION 

Energising supply : 5.0 v.; Max. current 200 mA ;Frequency | Kc/s; 

Electrical output +.0.15 mA full scale into 1,500 ohms load ; 

Mains supply 200-250 v. 50 c/s; Dimensions 15” x 9” x 6” deep; Weight (approx.) 20 Ib. 


Make checks in situ at different locations with varying problems, quickly and easily 
with this new Multimeter. Just plug-in the appropriate transducer, set the 6-position 
selector switch and read off pressure, tension, load, strain or displacement on the 
directly calibrated scale. In addition, recording or control can be carried out and the 
instrument is provided with an electrical output for this purpose. 

Why not write us for full details of the new Multimeter and our new type 
transducers, all specially designed to simplify testing. 


Typical transducers for use with 
the New Pendeford Muitimeter. 


Write for full details of the Multimeter and our new type transducers. 


Rit we £Ooxr measurement and control 





BOULTON PAUL AIRCRAFT LTO., WOLVERHAMPTON. 
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For the 
fabrication 


of wire products 


Weldmesh 


in rolls or sheets 


“ted ib 





is an ideal 


material 


Cut it to the shape you want — it holds together 
because it’s welded together. In the Weldmesh list of 
standard sizes you will find a mesh size and wire gauge 
to suit every purpose. 


A technical service is available to handle any problems. 





Weldmesh is a registered trade name and is supplied direct to users by the sole manufacturers: 


THE B.R.C. ENGINEERING CO. LTD., STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, Bulawayo, 
Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London W.| 
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HYDRAULICS iN ENGINEERING 



















We at Keelavite are a team of experts in the design, 
installation and maintenance of complete hydraulic 
systems. We are ready to accept full responsibility for 
the proper working of all our installations, including 


all electrical or other control equipment. 


Not only this, we are the manufacturers of the largest 
range of hydraulic units in the United Kingdom. 


We are, of course, fully experienced in special applica- 


tions of hydraulic power for the engineering industry. 


6 5 3 2 
THE RECOGNISED AUTHORITY 


myodraulics 


GENERAL ENGINEERING DIVISION 


KEELAVITE ROTARY PUMPS & MOTORS LTD. 
ALLESLEY, COVENTRY Telephone: Meriden 441 








